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..COMPOUND CAPABLE OP REACTING WITH THE TRANSITION METAL 
COMPOUND TO HEDUCE THE TMINF. STRUCTURE INTO A METAL AMIDE 
STRUCTURE 

. .COMPOIIt.Ti CAPABLE Of REACTING WITH THE TRANSITION METAL 

COMPOl'HD TO FORM AH ION FAIR 
• ONE .MEMBER SELECTED FROM AMONG GROUP 3 TO 1 1 TRANSITION 

METAL 3 
JK 1-6 

V: -0-, -S-. -Go-. OR -NlP.'l- 

P 1 TO B"*: HYDROGEN . A HYDROCARBON dROUP, OK THE I.IKE 
X: I* AL3GT.NO, OXYGEN. A HYDROCARBON GROUP. OR THE LIKE 
n: ,\ NUMBER SATISFYING THE VALENCE OF M 



(57) Abstract: A process for polymerizing olefins with an excellent polymerization activity, characterized by conducting the 
(co)polymerization of an olefin at a reaction temperature of 50 to 200 °C in the presence of a polymerization catalyst comprising 
(A) a transition metal compound of the general formula (I), (B-1 ) a compound capable of reacting with the compound (A) to reduce 
the iminc structure into a metal amide structure, and (B-2) a compound capable of reacting with the compound (A) to form an ion 
pair wherein M is a member selected from among Group 3 to 1 I transition metals of the periodic table: m is an integer of 1 to 6; Y 
is O, S, Se, or -N(R 7 )-: R 1 to R 7 are each independently hydrogen, halogcno, a hydrocarbon group, an oxygen-containing group, 
a nitrogen-containing group, or the like; n is a number satisfying the valence of M; and X is hydrogen, halogcno, a hydrocarbon 
group, or the like. 
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yX^7;R~«>AXh + y h\ y7*?/l/7^$Z^A^h^y Fft<H 
Oy7MJP7JR-7A7JPn+yH ; 

^^oT^Tfei ^RiUft 2 ~ 1 5, £?£L<te2~4<£>£Hfc7.kSlS£: 
^"fo ) ; 

yXfjV7Jl/5x^A7x/^yF, yXfJl/7Jl'5X9A (2, 6-^-ter 
t-7*^M-^^7xy^yF) % xf;i,7JHx7Aa (2, 6-^-ter 
t-^;P-4-^^;U7icy^^H) , y-fV7^7JP$X7A (2, 6-5?-te 

rt-y^;u-4-^^;i^^^y K) , v7f;v7J^x7At^ (2,6- 

■J-n^yH ; 

yl^V7JV5x7Ai7DiJh', y7^7J^n-)A^D'Jh\ ^X5P 



^7J^x7AA7-f F ; 
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x.^-)VT)V^ -VA-tx*? n 'J F\ y^^T^^n^A-tr^^^ a U F\ 
-f F ; 

7J^;P7JI/$--?Ak F U F ; 

xf;l/7;^-^A^tFU F\ 7'Dt>7;P5x^AykH'J F&<Etf> 
7;i/^;i/7Jl/$x^7Ai;t FU FfJiE^vmoifflft&ilZjkmik-gfttcTJl* 
JV7JI/5X(>A ; 

i?^7JR-5Aih + y^niJ F\ 7^7JRx^A7h + y^D 
U F\ x^7;v$x>)Axh + y7n$ F&£©g&#imc7;Pxi^$/te43 

£fc (B-la) tiW5ft^|jt)<|fflt5Ci^t, WAtiSSdJR^* 
^bT2^±©7JI/5Xt7A^^^^Lfcfl7J^X^A^tlfe^ 
tfe>n-5o ^©i^^ft^fetbT, (C 2 H 5 ) 2 A 1 N (C 2 H 

5 )A1 (C z ll^ z tzE1fimvfiz>n2>. 

mm (B-ib) titsft^tLTtt, 

L i A 1 (C 2 H 5 ) 4 , L i A 1 (C 7 H 15 ) 4 fc£j&*agtf £n<5. 
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i;fc^-<Z)te{Ct>, MtvM (B-l) t IsTm^Z Z- L<D^^^it^mtL IT 
L i A 1 H 4> L i BH 41 N a B H 4 > N a BH 3 CN, (BH 3 ) 2> ?KM 
fcitZf^JVm* 7kmit h U Zf^)Vm. PhSe \iUE(D7Kmit^i ; H 2 ; ^ 

Mtc^j (b-i) m^^mit^m (a) tcDi^nioxi^^ 

MtlM (B-l) <d*PTU, «7;i^:=:^Atei^»W£ 

±m<D£ 5 feWytiM (B-l) te, 1 ffim^U^fcH 2 ®J£t.±a^i=rfc>-frT 

(b-2) m&i&mfc&m (a) j:DsiT-f^->^^i^j^ii c 

«0j3TrJi^£n3^£Ste-£#J (A) iSl5bT^t>)tt^Mt5 
fc£-#j(B-2) (RT> r-f * y&ik&Mi £^? 0 ) iufEii^ 

#JHbi=r#/ (A) £fcmvT^^>tt&Mj$TZ>l[:^y>)-v& D , '>^<tt) 
fufBiW^Jl'ffc-g-^J (A) .h^M^ii-T-r ^->^^^j5£-r-g> £©<ffc 

^CDct 5^{k^tilT«, tS^l - 5 0 1 9 5 ()-*§■ 4* #H§¥1 - 
5 0 2 0 3 6 ^&m> iH¥ 3-179005 3-1790 
0 #g§^F3 - 2 0 7 7 0 3-^-^fg, #Hg¥ 3 _ 2 0 7 7 0 4 -ft & 

is, us p - 5 3 2 1 1 o 6t&t*i:iBisnfcMxi, ^^>mt^m. 
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y )VJr u j* ^ E (DWWiS; £ M L T U T & i 37 x — £ 7c 7 y St 

x-Mn>, hUX (4-7J^D7izjl/) ^a>. MJX (3, §-z/7 )V 
Jruy^-jV) ^n>, nut, (A-7)V*u y x. ~)V) hU7 
>i7^;p^-n 7i-JI/) h'JX (p-hu;v) nut. (o-h 

U;i/) 7^D>, h'JX (3,5-y^^7rrW #n sns. 
^t>fft^iltlt W&fcfTBa— «8St (II) TS$ti-5fb^ti^i 

R 10 

r 8 r9 — b— r 11 - (II) 

r 12 

T>^E^^A^7^^->, ^X^-3>A^^^->> y^DA^^^hUx 

^;v#5P3->. mm&m&^ffz y^a±- o E&mf en*o 
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h'J^Jl'7> : E-')A*ft>, HJ (n-^^;i/) 7>^-^A^3 
A#5P^->, N,N-yl5 : ;V7ziJ-^A*ft>, N, N-2, 4, 6-^ >^ * 
(-f V^n tf;i/) 7> ; E-'?A*ft>, y~>^ DA^y;i'7> ; &r<>A* 

7x-;i/) T^X/fr- A7J^;t>&<*:CE> h U 7 U — ;1>-*X* - ^ A & 

if e>n-s>o 

R 8 tLTIl, A^j^^->. 7>^E^«7A#5P:t>;$: 

b<, ^fcN^iZJ^^^-^A^^tV, N,N-^^^;i/T- ij- ^7A 

£fc-ft>tMtlt, h'J7Wfi7>t^^A^ N, N-i?7 
)l*)V7— ^7)l^Jl7>"E — ^A^. MJ7'J-JP*7*- 

h U 7J^Jl/ii7>t-^AltLTM&!lt:tt, mXifb U x?;>7 
>^E-^A-7"h^ h'J7°Dt:^7>tX'>ATh7 
^^m, h'J (n-^^;U) 7>t'7Afh7 C7ol-;1/) * 
h l J^f^7> ; EX9Afh7 (p-h'JJV) h'J^5 1 ;i/T> 
^B-^A-r-b^ (0-hUJl/) tf^Hi, h'J U-Zf^)V) 7>t"7Afh7 
(^>^7WD7i-» *7i, MJ7°n^7> : Ex7Afh7 (o, 
P-^^^;P^^~;U) TbVm, h'J (n-^^;i/) 7>^x7Afh7 (m, m- 
f/^^;!/^ x *^St, MJ (n-7f ^7> ; Ex7Afh7 (p-hU7 
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C7xx;P) aK^7^, N, N-2, 4, 6-^>^^? 1 ;i/7ziJ h ^ C7xX 

>tz^ATh7 (^>^ y )VJruy ^om, i?y? u^y^^^- 

(^>^ yjv^ru y -)V) tfu— K y x aiz ~ C A^ h 7 (^>^^;P 
t07iz;V) 3^1/— K h'J7x-J^JK-7A^>^7i-;k>^D 
^>^$?x-;nt#:, N, N-^X^I/TxU xt>A^>^:7xx;i^>^ d^> 
^>>xx;Hi{$, TIB^; (III) (IV) T?S£n&7i^lttei^;&£ 



H(Et 2 0) 2B - 




- (Ill) 



(5£4>, e t «x^;px^^T) o 




(IV) 
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7*#7> (14) ; 

fcfX [MJ (n-^^;i/) 7>qEn^A] y^-^U-h, h*^ [FU (n-:/ 
T>^-«^A] -xTJ^W-F, t:X [MJ (n-^^;i/) T>^EH'i7 
A] Vy^X-^U-h, tfX [FU (n-^^)l) T>^E-^A] F^TJ^P 
— K t:X [FU in-y^Jl) T>^E-^A] fi]^DD#l/-h, Ex 
[ K U (n-7*?Jl/) T> ; E3i^A] Ft^^ p □ Ft'tj^ d Ffr£ 

F) 3/UM« (III) , t:X [h'J (n-7^;i/) 7> : E^^A] t:X 
(FT^A-f F7^FKr*^l/-h) -yt-Jimm. (Ill)- E(D&mtf 

4-*;W\Vt*7> (14) , 1, 3-^7J ;i/AV^-^^> (13) , 6,9-^ 
^;l/A^7J^^> (14) , Fr^A-f F7-< K-l-7x-;i/-l,3-v*JVM 
y^-^^>. Ft*A-T F7^F-l->fJV-U-y^;i/AVt^7>, <7> 

•^tja-y F^-r f-i, 3-s?^^;i/-i. 3-^77 ;wvt#7 >, 7, s-^tj^a*^ 

>7 f *#7> (13), 2,l-z?%)VrtV> : rtl#^> (13), 
^F7-f F-7, 8->^^;V-7, 8-> ? 7j;i/A'7>5 :; 7J^^>, F5**A-f F^-f 
F-ll-*^;W-2, 7-^7J;PA^>x7J^^ F'J (n-^JlO X>^-<? 
2±-\-*>)Vn? F, F'J (n-^^;i/) X>^-r>A-l-7J^A<7>^r 
##]/-F, FU (n-X5P;i/) 7> ; En^A-l-7j;l/A F^7a^l/— K F 
U (n-:/^JW T> ; e--j7A-l-h U ^^Jl/i/UJP-l-TJJl/A^TJ^U- 
FU (n-y^;i/) 7>t-9A7*ot-l-^jWU'f*^U-F < F'J (n- 
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y^)V) 7 >tr^A-6-^^f^*'I/- h (14) , MJ (n-:7^;i0 
X>^z:^A-6-#;i/A^##I/- h (12) , MJ (n-y^;i/) T>^B~ 
^A-7-#;Wt^>^#^|/- h (13) , MJ (n-^^;i/) X>^-^A- 
7, 8-v ? ^;i/A^7>-x^#P- h (12) , MJ (n-y^JV) T>^E--j7A-2, 
9-v : ^;i/A^>-5r*#l/— h (12) „ MJ (n-^JlO T>^E-«j7AH^ 
F7< h'-8-/5 1 ;K9-^AJl/A'i)>T*^^-h > MJ (n-y^ 
)V) 7>^E-^A<j7>T^A-f F^-f F-8-x^;i/-7, 9-^#Jl/A^7>^r## 
MJ (n-^^;P) 7> : EZ'>Ai)>x*A-f h*7-f K-8-^f;i/-7, 

s-ittDvnyis^tnSv- k hu (n-:/^;io t>^e- £7A# a-t 

K^-f K-8-7 U JI/-7, 9-> ? ^;i'A^>T r *^l/- K MJ (n-y^Jl) 7> 
^En^A^ >7**i/\^ F^-f F-9-h'J^^JPi/'J^-7, 8-> ? ^j;P/t^7>^^ 

MJ (n-^^;P) T>^-^Atf7. (yt/\<F7^H-U-y*jW; 
^-^Iz-h) ziA^hggt* (HI) , h U (n-^JU) T>^E-^AtfX 

(^>f*A^ K7-r mi 8-.^jw\^>j*#^h) &mm. (iid , 
*y >T r *# i/— N) 3Ajvhii (iid , hu (n-^^;i/) t^^^a 

If* {^>^ts A-f H 7-f M7, 8-> ? *;WA'>>^^^l/- h) — y-5r;m 
& (III) , MJ (n-^^;U) 7>t-7At7 («7>f*/WH7^H-7, 
8-S?#;i/A^>er7^l/- M fifR& (III) , h'J (n-^Jh) 7>^E~ 
^AlfX ( y >zftJ A-f H-7, Jl//t >^7 >:r # # l/— h ) &K*ft 

(III) > h'J (n-y^JU) 7> ; E-r7At:X K7< H-7, 8-y^ 

5P;l/-7, 8-^*;i/A^7>^*#U- h) (III) , h'J (n-^^;h) 7 
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U-h) ^oA|J£ (III) , MJ 7>t"^Ah7 (hU^ 

d^e^^/w k K-7, 8-> ? ^/;b/t'j7>^^^l/- h) i3A;H-^m (I 
II) , hUT, [h'J (n-:/5F;P) T>^-^A] t*X (-)>T*/\-f H7-f 
Y-l-t) )Vn*y>^tn£U— b) i'DAilg (III) , tfx [hU (n-:/5P 
;l/) 7>^-^7A] h:^ (^>T*A-f h'7-f h'-?-^Jl/A^>ji)^l/- 
h) *?>fi>m.m. (IV) , [h'J (n-y^)V) 7>t-^7A] (^ 

>T*A-f F7-r K-7-j7;i//t->>T*#l/- K) 3A;]/h®?:t£ (III) , tf 

x [hu (n-y^;w) y>^e-»7A] tfx (^ >er#/w f ^ f-7-#;u 

A^>^^1/- b) (IV) 7^£©^M*;i/^^>Tn^->(D 

^^MIMfil 1 M^fcte 2 i£(D:£:JS, *#:^tC«, U^7A, 7-FU 
>7A. *U7A, ;Hfv?»7A, -fe>"7A, ^U'J9A, 7^y7A, # 
~>^A, XhD>r7A, A* 'J £Afc ^<t^FU7x-;H^jl, 
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±.m<D&ot£ (b-2) jryik^Jrymt&mfe. iif»Tjfett2t 

jSTt^J (B-l) , te^TS^jryik^Jrymt^m (B-2) ^^fefc, >&m\z.fo 
DTTfB<£>J; •p&Jl^ (C) ^fflV^^i^T^^o 

(C) a#: 

#?LStft#ltLT, ft^WtttS i0 2 , A 1 2 0 3 , MgO, ZrCK 
Ti0 2 « B 2 0 3 , CaO> ZnO, B a O. Th0 2 ?£ £: (DM^MlkWl, £ 

-f K S i 0 2 -M gO, S i 0 2 -A 1 2 0 3 , S i 0 2 -T i 0 2 . S i 0 2 -V 2 0 
5 , Si0 2 -Cr0 3> S i 0 2 -T i 0 2 -M g O & £ <M£ /B T £ Z. <h^T# 

&43-hfE4£iim'fb^te> / >i0Na 2 CO 3 , K 2 C0 3 , CaC0 3 , Mg 
C0 3> Na 2 S0 4 , A1 2 (S0 4 ) 3< BaS0 4 , KN0 3 , Mg(N0 3 ) 2 , 
AKN0 3 ) 3 , Na 2 CK K 2 0, L i 2 0 & E CO Bfe&iS, ffiWH&, 
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mw\z$?g.L < m^znzmmz, %Lm&i 0-3 o o //m, $?£L<«2 

0~2 0 0 /imTaboT, lt*Ii^5 0 - 1 0 0 OmVg, £?£L<te 
1 0 0— 7 0 0m 2 /g(DiS|g&;:& 0, «L^*i/^0. 3-3.0 cm 3 /g© 
fgfflfC&SZl £>&<M2;LV>. £ CD J; 5 ^StiSCT 1 0 0~ 1 0 
0 0T\ ^L<ai5 0~7 0 0tti^lT«l$n§, 

llADy>ft|iLTlt MgCl 2 > MgBr 2 , MnCl 2 « MnB 
r 2 fet*ASfflVif,n«. il/\a^>fb|jili, -^<z>£i;ffl^Tt>c£;^b> # 

^r-fn^^±, To^^c>, t->>y;us, /Hn7^7< h> ^>^1¥^E 
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^ft>3!!lftttIttft^«ltbTlt a-Z r (HA s 0 4 ) 2 • H 2 (X a-Zr 
(HP0 4 ) 2 , a-Z r (K P OJ 2 • 3 H 2 0, a-Ti (HP0 4 ) 2 , a-Ti 
(H A s 0 4 ) 2 • H 2 0, a-S n (H P 0 4 ) 2 • H 2 0, r-Zr(HP0 4 ) 2 . 
r-T i (HP0 4 ) 2 . r-Ti (NH 4 P 0 4 ) 2 • H 2 075: £©#-fffi^M<Z)^^ H tt 

-cmmvr^^m2 o^r>^fx hu-Asi±<Dim?L&m&o. im i / e &>± 

3X1 0 4 ^">^X h o — A^^Hfco^TaiJ^^tlSo 
¥S2 0Jr>sfX h n — A^_h©iH?L^?f ^ 0. lm 1 /gj: D/J^^fc 

m m iz # * l t v i s t m m & m * -r § * ® #l m > & ^ © . & n ti it 1 3 ^ # £ # 
y;i/^uBii, i&mmm, ^mwmwftafimifznzo Mia, aim© 

^M^Sr^X «9 B£< 3£H,*il5£*<£>A K Fe, M g & £<7M ^ > £*£fcB 

ME £^ 3 £ <h d«7f €r £ o 
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^-*U-y3>t5^Xh^ftbTlt TiCl 4 , Z r C 1 4 & £ CD <fc 5 
-Ur>&mmt&V>> ;Ti(OR) 4 , Zr(OR) 41 PO <OR) 3 , B (OR) 3 
^i*©^l7Jl/3^y H (R«M<b7jc*S^<Jf) , [Al 13 0 4 (OH) 24 ] 
[2r 4 (OH) 14 ] 2 n [F e 3 0 (OCOCH 3 ) 6 ] + & <h* © & JK * 

Wife, Z.*LiE><Dik&W&^ ft V— z/3 >-?Z>miZ. S i (OR) 4 , 

Al(OR) 3 , Ge (OR) 4 ^fO^S7JP3 + vF ( R ttEMb***fc: 

ua^myK^mvcmr^m^m. s i o 2 sa:0nn< ^^mm^t^m 

WM^tltbTH 0- 3 0 0 Mm<D$gffl{C&£^i&#t&V>b 
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WtlM (B-l) :fe£IJW;t>^^>f£{bi^#j (B-2) > ^icJSCtfifr 

(o ^i^t, $ ziZ'&mizmuTTmou: ^t^wm^mit^^ cd) 
(p) ^mit^m^ 

^mt^mrftft (d> «\ i&^jcj&bx, m&&m&>&zs3i}&<Fv^—(D 
■znz>>b<D&mmzn r 13 li^iMft i ~ 5 o ©#Ht;7K3§g 

R 14 ^mmm^-m: 1 ~ 5 0 ©^b^&gSi&ra^IS^tS 1 ~ 5 0 ©;\a 

"jwb^iittt, p -o-H^^tt§ u >is$f, P-OR, P- 



WO 02/02649 



PCT/JPOl/05651 



42 

XW>IStLTtt, TIB — j&5£ (V) TS^nSfcO^JBStlS, 
o 

(X m . n )— M m — |— R 15 ... (v) 

o 

1-2 0 0ADy>™k*il7f*5. 
&m?&ifi l~20 ©Any>Mft*mTS5. 

*mwizm&*u7 ^ >m^mt, ±m<D*u74 >m-e>mm<DW&T 

(1) /JJc^ (A) Mtc^J (B-l) &J;tf-f 3->fc-f Or>mk^m (B-2) 

mTHMd rj&# (b) j <tfe^-5o ) £&{iM(Dmfr-vm£>mizmu-t& 

(2) (A) (B) t^T'^tgM^tirfeM^^fi^-iff^^Jp-r^ 
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(3) (A) £f&ft (B) &^®&M-Zl£l£temi&ft. 

(b) ^^(omm-vm^m^mta-r^m. c©*ti§r> (a) h 

(4) (A) £rjfi#: (C) fcfijfb *3«fctfj&# (B) 

(5) (A) (B) (C) fcfi«Fbfc«jK$a^»t8i 

(6) mtt (A) (B) tSfift (C) fcjBjf b7t«£M£\ *3«ttX 
(B) ^fiESOM^-CM^S^aSJD-rs^^, ^Oii^-, J&#(B)«, 

(7) (B) (C) fcffi&LfcftfeJ£j&#* (A) 

(8) (B) (C) fcffitfL (A) , 

# (B) *fl£*0«ffT«^«Kl«JO*rSirffi. (B) tt % 

(9) (a) (o izmmvit&fts &£z$mft (b) £jg#: 

(10) (A) (C) fcJBj#bfc)&£\ (B) (C) ^ 

(in (a) , (b> , ^«k^*«^b^«i^ (d) &{im<Dimm 

(12) (B) (D) £^a&&M£i*fc/£$K 43£rxm# (A) s 

fiE Sc © # t m & i p r 3 # ffi o 
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(13) j&ft (b) iis&ft (d) (o izmmistci&ft, &&z$mft 

(14) (A) (D) *5cfc£«# 

(d) Sr^aco^TS^gtciasjn-rs^rffi.' 

(15) (A) (B) £^fc&M£i*-;fcft!iJ&/£$K *3«ktJCfifc# 

(b) , (d) *tt3K©«ai*=TS'&»fcasjn-r-5*ft. 

(16) (A) (B) *3<fc£«# 

(b) (d) &^®&M£^fzj&ft&&m<Dmm^m&mizmi)\i'?z> 

(17) (A) 2rtB# (C) K3SJ#bfej&#, (B) , &&Z*mft 
(D) ^e*OMIjf=TS^StC^iraTS^S. 

(18) fitfr (A) (C) KjfiJtL&jfc^K ^«tZ/J5Jc^ (B) 

(d) &^*««$-a-fcfifc^&tt*©jig^Tfi^«^asfli-r-6^rffi. 

(19) (A) (B) <hj&# (D) S^fttEatOje^TattS-Brfc 

(20) (A) <h/&# (B) (D) £^a&&M£^fcj&fe$£j£$K 43 

«fctXfiK^ (b) &&M<Dmm-em'&m\zm-mT2>jjfe. z<Dm^. 

(B) it. m — Tfei^oT^Tt) «fcV*. 

(21) (A) (B) (D) <h£iS# (C) 

(22) fcft (A) (B) iz&ft (D) (C) fcfijtbfcfii^fiJc 
&«ktfj£# (B) &ft*©«J*T?fi^Sfc«s»lTS:#8U ^©±J^, j£ 

# (B) — TfeMotliTfeJ:^, 

±SB©ffi# (C) &CJ&# (A) (B) J&*fflJS£ft;fcB#j|&Jij5fc 
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PA°>, Zf&>, ^>^>, ^\^-y->> s\7°#>, ^tl>, 

;P^^D^>^>^<H©Jig|S^MYt:7jcm ; ^>if>, h;i/X>, ^>l/>& 

•5 ti^ii, (a) ^^*t i u v hjimfry, am i o- 12 - i 

(B-l) & % (B-l) £J5&# (A) ^OS^&JRJICT 1 (M) 

^EJl/Jt [ (B-l) /M] ifi, mi£ 0. 01-100000, $?£b< «0.0 5 

~5oooo £fcz>£5t<sim~cm^<E>nz>o 

f&ft (B-2) (B-2) (A) tp<Dm&&mj%^ (M) to 

^E;H:b [(B-2)/M] ^\ aI3t 1 ~ 1 0, * b < « 1 ~ 5 £ Z> J; 5 fcfi 
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(D) «, f$ft (B) O^fti^LT, =E)V\t [ (D) / (B) ] 

3rU7 4 XDm-SUmiZ, 50t~2 0 0t;, ffSb<(i50~l 

7 or. «fc Ojff £ b< \t 7 5"C~ 1 7 0 < C©f6Hlrab^ o 

Ml^JE^te, *TJBE~ 1 0 0 k g/cm 2 , < te#J±~ 5 0 k 

±mom^^m^mmT^>mjz. wiz^-uy^ >ee^^^-j±~ 50kg/ 
c m 2 , m&umz 7 5t~i 7 owmmttz* zl£.\z& m&&mfc 

i^^>r >fi£rffc£j&«£ 1000k g^_t, fftb<tt5 0 0 0 k g j^±t 
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KlgW3-2 0©IttI/7^X iAtty^/O^yTy. ->^0 

^\y°-x>, /;i^;i/^>, 5-*^ji-2-; )iS)i*>. f h7y^DF7t 

2-* 3^-1, 4, 5, S-i?*& J-\, 2, 3, 4, 4a, 5, 8, 8a-^ ^ t f* Uj-y& V 

>; 

£ 5 fdl£x;i^>£ o^\^it>, >?x>Sfctt#u x>7£<H£ffl c t 

WiCtt, ~7^>?X>, ^V7°l/>, 4-^^;w-i, 3-^>^> ? x>, i, 3-^> 
^^X>, 1, 4-^>^> ? X>, 1, 5-^\^+l-> ? X>, 1, 4-^\^-^i^X>, 1,3- 
^-y->>x>, 1, 3-*^^>?x>, 1, 4-^^^^X>, 1, 5-^-57 ^i?x>, 
1, 6-^:5? >>X>, 1, 7-^-^7 ^^x>> x^iJf>/j^M>x t'~;W 

7-*3\H/-l, 6-^"^^> ? X>, 4-X^U 5 s >-8-^^;i^-l, 7-/ ^>>X>, 5, 
9-5?* 3^-1. 4, 8-^r# h U X>; 

p-^?;m?1/>, o, p-s>^^;P7,5 1 i/>, o-x^;i/X^i/>, m-x 
3-7x-Jl/7°ot°l/>, 4-7i-^7*nlfl/>, a -* ^;i/7^ 



WO 02/02649 PCT/JP0 1/05651 

48 

*ll!:f§tl/7^ >l^Sl:«t5t, flf^a^ttT^l^^^ >a 

3 0, £?£b<«2~2 0 a-:*-^ 7^ >#;$6tf S 

n*. &*^fexfl/>, ^nt: 0 l/>. l-^^>, l-^>^>, l-^\^-fe>, 

fcSf^uvi. j:tiB0a-ti/7^>n 1 2 m£k±m&& 

^°l/>, 1, □^\^it> ? x>, 1, 3-^>^5?x>, A-^^-Jl-l, 3-^> 

^^x>, 1, 3-^+J-^x>, 1, 3-^^x>&£©^j§(^fSfc4~ 3 0 , 

1. 5-^\^r+)-^X> > 1, 4-^+)->>X>, l,4-^-^^^X>, ],5-t^^i?I 
>> 1, 6-^-^^^X>, 1, 7-^-^ 37> ? x>, X^Ut>7^#;1/^>, If ~ 
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l-Sjrz?JL>, 5, 9->?^^;i/-l, 4, 8-^# hUl> 

^mmiz%;z>jrU7^ ><Dm&J5mz&n\z, n^m&ffivt-c^-u? ^ > 
mmm 

&f&m-£m<E>ntz4k'&W)<Dffim%, 270MHz 1 h-nmr (B*n^- gsh-270 
M) > FD-S»#*r (S*«^ SX-102A SO . (ttsSPcfl;, 

ICP mz^Qfrffi^ mm : SHIMADZU ICPS-8000 §?D , 
zkii, ^St^M^^T K^^Xtt CHNO S) ^fc<fc O^^bfc. fi 
PH&iM [77] tt, 1 3 5tf* U >f7?ai^bfc 0 

1 ) 

<IB^ J ?fulg#: [1] (D^f$> 

IStibf; 2 0 0 ml ©SJfc&fc 2, 4-y-t-7*5 1 Jl/7x;-^ 5.0g, 
5 0ml§lDA> 7jc^T, mmWt 3.0ml$|f<ITLfe. IT 
^7i, Plia^-e 1 ftMW&ft^. KJfcWL*7k 2 0 0mltfl:av^c. 

^77^ -fcct vftmmmv. n&zagh 5. 1 mms 4%) „ 

1 H-NMR(CDC1 3 , (5) 41 (s, 1H), 7. 94 (d, 1H, 2Hz) , 7. 63 (d. 1H, 2Hz) , 1. 43 (s, 
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9H), 1. 29 (s, 9H) 

5 Omg^ii;x^;-;i/ l 0 0 m 1 £ 2 0 0 m 1 (DfcfomiZ iPA, 1 

^§£1X66^4. 1 g£*#fc (»8 9 %) o 
1 H-NMR (CDCl 3 . 6) : 6. 92 (d, lH, 2Hz) , 6. 82 (d, 1H, 2Hz) , 5. 70 (s, lH) , 3. 19 (br 
1H), 1. 41 (s, 9H). 1. 28 (s, 9H) 

n*>nfz±mt&w (±mm^m^) 2.83 g&j^x^ 

S—)V 5 Oml trfifitfel 0 0ml ©S^fliD^., ££>&c:^>X 
7*jt F 1. 6 3g*5i:t)t^i 1. Oml^Jflx., iSt2 4flfFII# 

TtE#l5fi:i$fC^j&-r^bl§r#J (SB{£^Pb«#: [1] ) OffiigS 3.2g 
(80%) „ 

1 H-NMR(CDC1 3 , 8) :8. 70 (s, 1H) . 7. 96-7. 92 (in, 2H) , 7. 73 (s, 1H), 7. 48-7. 43 (m, 
3H) , 7. 25 (d, 1H. 2Hz) , 7. 17 (d, Iff. 2Hz) , 1. 46 (s, 9H) , 1. 35 (s, 9H) 



(^J&0il2) 
<E&1 1 iffift [2] ©£-j£> 




en 
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# [2] ) ©i£fi*§ii 2. 1 g£f#fc (46%) . 

1 H-NMR (CDC1 3 , 6) : 8. 95 (s, 1H) , 7. 88 (s, 1H) , 7. 70 <m, 1H) . 7. 23 (bs, 1H) , 7. 
8-7. 08 (m, 3H) , 2. 60 (s, 3H) , 2. 35 (s. 3H) , 1. 55 (s, 9H) , 1. 34 (s, 9H) 



Km&TMmfe [3] <D%&> 

ttf&m 1 (Djfmizfe^, ^>X7jpfkFiitAT 2, 3, 4, 5, 6-^ >^ ^ 
(mfc'f-mmfa [3] ) vn&Uigki. 1 g^mfr (31%) „ 

1 H-NMR(CDC1 3 , (5) : 8. 82 (s, 1H) , 7. 75 (s, 1H) , 7. 35 (d, lH, 2Hz), 7. 22 (s, 1H, 2 
Hz), 1. 43 (s, 9H), 1. 34 (s, 9H) 



(-Brf&m 4) 
<@E&^fulE^ [4] <D&}&> 

iiiltfc 3 0 0ml ©S^cgitc 2-(l-73' , ?>5 : JH-M5 : Jl/7i; 
-;!/ lO.Og, StM 2 0 0ml$j)DA, ISTW L <=> Ifiit h 




[2] 




[3] 
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U A 4. 0 g £ 1 2 PtfelT 5 IsItC^ttTlDAfco ^SlT'$ £ 1 2 B# 
ra$*#£fr^ S^?K^7jc 2 0 0ml rp\Z&^f£ e i?jL^)l3L — m 

^•SUflliab, 3t£&& 2.6 2 g£t#fc (iR^2 2%) „ 

1 H-NMR(CDC1 3 , 6) : 11. 42 (s, 1H) , 7. 78 (m, 1H. ) , 7. 25 (m, 1H) . 2. 30 (s, 3H) , 2. 
15-2. 10 On, 9H), 1. 82-1. 80 (m, 6H) 

X$3L$> 100mU2 0 0ml <DKm^lZ MX, -^JEODtK^TT? 

4 8 mmmw&ft-Dfro ^tst^-f Maim 

/ — )V 5 0ml^l0Afc. ^tl^^^m^b^ 1 0 0 m 1 ©^Jfoggfcl^b, 
S&K^>X7;pfkH 4. 5 0g^i^i 0.5ml$M, IfiT 

^Hi*f®b, TIB^it^^^^-r^.^^^) (IBfe^pBiilE#: [4] ) (DM&ffi 
H 1 - 6 6 g (53%) „ 

1 H-NMR (CDCI3, 6) : 8. 83 (s. 1H) , 7. 92-7. 85 (m, 2H) . 7. 81 (m. 1H) , 7. 50-7. 39 
(m, 3H) , 7. 02 (m, 1H) , 6. 92 (m, 1H) , 2. 32 (s, 3H) , 2. 22-2. 15 (m, 6H) , 2. 1 1-2. 08 (m, 
3H), 1. 82-1. 80 (m, 6H) 




[4] 
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(&j&m 5 > 

<m#{b&m ecu (d^j&> 

&s T © S Jfo « f ^ T X ;i/ =f > * H % T T? ff o 1t o 

la-e^tuig^ [ i ] 6 i 8 m g ^ h;i/x> iomi # e, n 

fc^ffi!* 0. 1 m o 1/U»; h Jl<D^t^^ > h;l/X>Ii 1 0 m 1 ^ ^ 

(CI^^-r-5Yt;^#J ($gfcfc<&Wl [Cl] ) ©sfctefiSS® 2 4 1mg^#fc 
(JR^ 33%) . 

FD-MS(m/z) : 734 100%, M + ) , 307 (91% 12%, ? >7 * > h) 



6) 

<»#ft^* [C2] ©1=rfi£> 

ig 2* Jfc-T [C2] ) (DBn&i&M* 7 4 8mg5 

(il»6 8 %) 0 

FD-MS(m/z) : 790 100%, M + ) , 336 (3$^ 4%, Efif77^>h) 




[C 1] 
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\ 



[C 2] 



7 ) 

<$kmt%m [C3] <d^&l> 

iisU^/ftT^t^ [C3] ) ©gfflfegS1.0 9g*# 

(i|X^ 8 2 %) o 

FD-MS (m/z) : 914 (&ge 100%, M + ), 399 m& 46%, ^ if * > b) 



8 ) 

-g-fiKFll 5 <hIWJti<D^&^^oT> S3te^fuig#: [4] ZMnZiVXTmffi 
(iR^ 6 2 %) o 

FD-MS (m/z) : 806 62%, M + ), 343 mm 100%, y if * > h) 




[C 3] 
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(JtRfll 1 ) 

+#fcg5itS^L/'cF^H 5 0 0ml CD # ^ * §4 — h ^ h 
> 2 5 0ml ^JDA, £^*§£X^I/>T^?n£it£: 0 ^<D^, 

T I BA^O. 2 5mmo 1 , 31 #S^, fu fBl^J^J 5 T# 6> tlt^m^it^ 
m [CI] ^0.0 0 5mmol, T r B £ 0 . 0 0 6 mm o 1 & m 

tf^x? 4 )i?—-cmmvtz 0 #u & 8 o°ct- i oPtr B TM/±^^ufe^^ 

^'Jifl/> (PE) $17 1mg#fc. fi^iStefc*6 8 g-PE/mmol-Ti-h 

(Jfctfcfcl2) 

j*«m £ri«©&#t\ mtefc&w ecu ^at^ #g§^i 1-1 

9 9 5 9 2 ^^fg^fB«©77i*^^oT-g-^bfeTfB^it©$t#:^^-^ [C 
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5] £ 0. 0 0 5mmo 1 m ^Tlf V XDMS&ft^ fc Jfc$fc0>J 1 tmW. 
(D'&mm%:ft^fc£Z.?>, #'JIfl/>at2 5 0mgft5ftfc. filET^ttte 
1 0 0 g-PE/mmol-Ti-h Tr& # &nfc^ U UXJDffilEJteS [77] 
«8 . 3dl/gT*ofc. 



(HJSM 1 ) 

ktmm 1 <h|w|^0^#T, RlSiBS©** 5 0 t^^^Ti^^ffofc. 
Jt&m £|f3«©^#l3g£fTo£:£:;L3* #iJlfl/>^3 5 1 3mg#fc„ 
fi^-^tttt 1 4 0 5 g-PE/mmol-Ti-h 0> ft <E> frlfcat? U U.>©S 
[7?] UlO.Odl /gT$>^^o 

1 tI^t©^#T, TIBASh'J ^^7;R-^Ai:|ATi 

8mgf#fc. S 1 0 7 g-PE/mmol-Ti h T$»D, ff^tlfe^Ux 

^l/>(DSPS*fi^ [77] 1 6. 8 d 1 /gtrfeofeo 
(##T0iJ 1 ) 

m.mmmm.T, NMRir>y;nic«#^«i tci] iimg co.o 

1 5mmo 1 ) , T I BA 0.17 5mmo 1 , MTk^SSIfe h;Vx> 0. 
7ml^DT, 1 CffiSt^ 5 0 3 0 ^fflSo fc^, 1 H-NM 




CC 5] 
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& t: - ^ \vsm £nfc*>ofc. 

Jt^^iJ 3 fcffi^-TS. T I BA« h 'jy^7;V5-^AIlf AT 5 0 °C 

7)l^>mmmT. ^m^m [CI] £ 1 8 6mg (0.25 3 mmo 
1 ) > T I B A 1.26 mm o 1 , WPX> 1 0m 1 § 2 0m 1 JlDiT, 

5 0 °Cie 3 0 ftmm.W\stz. 0 Me OH 2 2mK HC 1 yl^H-j;!/ 
mm (1M) 3ml S:jDAT^f>, n-hexane TtttB^H £fir o fz a mttiWt 
&I$T«$t> )*^©TfB«3t^^^ 16 8mg*#fc (JK^ 8 

6 %) 0 

1 H-NMR (CDC1 3 , 5 ) : 7. 32 (m, 5H) , 6. 85 (m, 1H) , 6. 73 (m, 1H) , 5. 95 (bs, 1H) , 4. 1 
2 (s, 2H) , 3. 20 (bs. 1H) , 1. 39 (s, 9H) , 1. 20 (s, 9H) 
FD-MS(m/z) : 311 mm 100%, M + ) 



—15. 1 tiffiit§, 2 5°ctf 3 0 frm&^fcmm&mmzn-Dfz. 
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(MMM 2 ~4) 



i 







PE M 
(mg) 


(g/mmol-Ti-h) 


[??] 

(dl/g) 




[C 1] 


2410 


5784 


6. 6 


lHJ£#iJ 3 


[C 2] 


502 ' 


1204 


13. 3 


mMM4 


[C 4] 


499 


1150 


9. 7 



: $§fclt&m 0. 005mmoh TIBA 0. 25mmoK TrB 0. 006mmol 
HH> 250mK S^ffilg 75*C* m-g^fffl 5m in, 
ifWsffim lOO'MA/lu M#ls]feig^ 600rpm 



(tt«W4) 

2mg|fc, a^-MttS 5 g-PE/mmol-Ti-h Tra5^fe 0 

7)i3>mwm.T. mwit^m [en 0.030 mm 01, tiba 

0.3 5 0mmoK h;UX> 1 . 5 m 1 £ 5 0 3 0 b 

-f-#fc:^^fltg|bfci*3^8J 5 0 0ml ^^M^-— h ^ u — ylz h;i/x 
> 2 5 0ml ^rJPx., cfc l£m*§ £ X^ 1/ >^«D $ -fr fc D ^-0D^, 

TIBA 0.2 Ommo 1 . 51 #^±5$© h;i^X>^$^£> 1.0ml, 
TrB 0. O 0 6mmo 1 ^iPjLl^S^lfe. 
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tf?X7 4 )V& — -C2ti®Lfc„ U — £ 8 Ottl 0 BfP^Mffili;^ b fe^, 
^Ux5Pl/>£ 312 0mg#fc o llrtfS 7 7 0 4 g -PE/mmol-Ti -h 

(l*i»J6> 7) 



2 





mwit&m cci] 

(mmol) 


PE IKS 
(mg) 


(g/mmol-Ti -h) 


6 


0. 001 


878 


10536 


tWJ 7 


0. 0002 


357 


21420 



m&^kfr : TIBA 0. 25mmoK TrB 0. 006mmoh HH> 250ml 

fi-g-^S 75t:> fi^i^ra 5miik iflO'SKfi 100 0 ? M/h 
600rpm 



7^^>fifF, mftik&m [CI] 0.0 0 5mmo K TIBA 
0.25 mm o 1, TrB 0.006 mm oK h;Vl> 4.5ml 

+^tSiliLfcrt§l 5 0 0mi o^7Xllt- - y \z h ;ux 

> 2 5 0ml £j&nx., «§&cfc0^*§£X5PU>Ti&*B£l±fc o 
TIBA 0.2 0mmoK ?lf If ±lOh;i/I>»5 0. 9ml^ 
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^7X7^;^-T5iilfco ^Uv-£r8 0*CT1 0 S# JE l& fit L |£ , 
t^Ux^1/> (PE) ^ 6 8 3mg#fc. S^^teS 1 9 6 g-PE/mmol- 
Ti-h Trabofeo 

TJPJyfilT, ft£Mtl^#/ [CI] 266mg (0.36 2 mmo 
1) > 'J^^A-^h^^rX (^JV7Jl/t07xn^) #lx-h-^X5P;P 
X — 2 8 9 m g (0.362 mm o 1 ) , yx^Jl/X- ^- ;V 3 0m 
1 £ 5 0 m 1 y^^nlz-hn^.. -7 8tt2 0m ic^T^iS-Z? 2 Ptfli 
#£fro7t 0 *^T-r^$*?:g5febfem. h;i/X> 1 5ml ^Jfli, 
(Dm.itV^<yA&tf77,7 4 ±fc& hjH>T5 0m 1 \Z 

lml ^lib, £tl£r h;i/X>T 5 0 m 1 fc^iRbfcig^^PM 

> 2 5 omi ^jp^., mmia ^zfm.^^x.^u>-cmm^i±f^ 0 ^cd&, 

T I B A 0.2 5mmo 1 , 31 ±m<Dmmmmfr £ 0. 6 9 m 1 ^ip 

^77 7^jl/^-trIlLfc. tfcUT-£8 0 o CTl 0 B#MMJE^# L 7^^, 
^>Jx^I/> (PE) £7 2 lmg#^„ a^«'l4« 8 6 5 2 g-PE/mmol- 
Ti-h T&r>, ^^nfc^UX^l/X^^PS^^ [jj] »6.10dI/gT 
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mmm 1 o) 

3=-U> (PE) $101 mgffco 12 12 g -PE/mmol-Ti h 

(^JS^ll 1 1 ) 

^>3 4 0ml, ^nh!l/>^#T2 3 U y hJ^gAH8 0°C^T? 
#i&bfc e ^ViTX5 L W>T±JBE*« 8 k g / c m 2 «fc 5 KinJBEbjfc. 

T I B A 0.1 5mmo 1 , 8 t PI 4$ <D # & *T? ^ J& M U b 

T*lrifcTIBA 0.1 mm o 1 , fg#r-fh^#J [CI] 0.0 0 2 mm o 
1 , T r B 0.0 0 4 mm o 1 £^t? h ^ X > ?g £ JO . 80D 

tc«^fc**a^*n^bfco 6 o^^^^y-^^jn^Ta^^ffitufeo 
ft&nfc#U7-8ts7t h>/^^y-;i/ (i : d m-smmi. 5 u 

fc°I/>^4«2 3^^%, SlSlfift [77] ttl 3. 8 d 1 /gT^ofco 
1 2 ) 

^> 2 5 0ml, l-7^> 15 0ml ^gAlT8 OtWfilL M 
^TX^U>T^JEE^8 k g/c m 2 l:&5J:5 fcJDJBEbfc, 

TIBA 0.1 5mmo 1 , mMM 8 <h m © :£ £fe «6 PI gg 
UTfeV^cTIBA 0.0 5mmoK ISM^ft [CI] 0.001m 
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m o 1 > TrB 0.002 mm o 1 £^tr h JlJL 1® 7L, & 8 

otcSofctm^flfebfco 9 o^ v ^^^y-;i/^jDx.TS-&€ff± 
bfeo m>E>nfz7$V "7 — h >/>^ y — ;i/ (l : 1) ^^-^^1. 

5 U v h;^;rflnAT#U^-£#TtB£-tt\ ig££<h#g(ibfctlL 13 0tllT 

i o mmmj±mmhfc 0 

9. 3^;V%, [7?] ttl6.5dl Xg-e^ofeo 
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if & <d m m 

i . 

(a) TIB— (i) •vmztiz>m&&m4t&%ot, 

(B-l) m&&mit&® (A) £KJ£UT-f 5>«£»#&&JR7$ F*jS 

(b-2) m&&m,<k&® (a) tsisiK its® 

tfrt>fcZ>jrU7 j >l^W0fSTIi ) 5 0°C~2 0 0 *C 




( I ) 



m^, mt7kmm, ti^ti, iitti, -at^^-mm 
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•&©lfi©St3&i^SnT^Tfe<k< l R 1 m±. R 2 m±. R 3 |WI:±, R 4 
Xtt, tRUIIC^ An^/Sf, m^tK«», ^St^S, 

2 . 

mm (a) ai^^jsYk^^^ mih-^^ (d iz^^x. R^Any 
>m^, ^Htzjc^g, mn-g-w*. ^m^m, -r^^-a^r 

3 . 

#f (B-l) ^i.tXS^^JR^-a-^I (A) t^jssbT-i'^->^^^^-r§Yt^- 
m (B-2) (C) £ ^6>&3M££T fgKfg 1 m&fcte 

4 . 

nmm&i&m4t-£V>} (a) tt^n^i^ti^ 43j:t* 
s^n#ra i wsfcO0^u*i/7^ >£js*a*i oook g^±T-&£fs 
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m i 



50~200°c-ea-& 



( m ) 



*i m : m 3 ~ i i mfrzmittn&m&i&mm^ 

m : 1 ~ 6 

Y:-0-, -Se-, -N (R 7 ) - 
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il:K*JSf»l-3 0, JfSL<ttl-2 0O7WI, ^SSHC^gc 1 
-3 0, jfSb<ttl-2 0©7;V3 + '>S, mHUM^ 1 ~ 3 0 , #3;b 
<«l-2 0©AO^r>ft7MJI/S, £?£b<te 
6~2 0 ©7 U 1:^ 6 ~ 3 0, £F£L< &6 ~ 2 0 <5D 

U7K hU^^yUik x5p;i^>u;k ^x^-;i^u;k h'Jx^yU 

M-fb7.Rlita£J§^bT^T&=k < (R 1 chR 5 ^7c«R 1 <h R 6 ^jSlgbT^ 
£7c, 2 ^±(Dm^^\t. ^~?tLfr—D<Dffi& : ?-\Zt;£tlZ> R 1 ~R 7 

$nT^Tfe«kVi 8 R 5 iti±, r 6 iwi±^fe«R 7 m±^m^^n^m^\t. 



r *t/s 
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m±. R 2 |wl±, R 3 |WI±, R 4 ISI±, R 5 |W}±, R 6 |WI±, R 7 |W(dr«S^^ 
XteTk^KT, AD^>If, ^^7jc*»> M^rX, giMl, * 

yx +'>^< 7^7 >^j^ £©iigf it^ 3 ~ 3 o ®y ^ n 

;k 7xt>h'j;^£07U-;n^ t ff ) n§. insoM* 



r /t/s 
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y^y, t7h^yfit*C!)7'J-P^y|; 7 a: ~ ;i/ ^ h ^ ~> % 7iZJl/ 
Xh + y^t'©7>J-JV7;l/3 + yS; Tirh^->S; # ;i/ # :n ;i/ g & £ 

ti^tittta, tiffER l ~R 7 -vm^vft h<Dii has© ©atsjfetf 

5 J , ^7°Dbf;i/7$y> y7?;i/7$;, >^>^ a^wPX^ StzEO) 
7JP^JV7$;S; 7x"jV7$y, y7x"^75y, yh'JJl/75 7, 
yt7^75 /, /?^7x-JV75 St&E<D7V —)V7^ yl^fcfi? 

^— K 7xZjV7JV7*^-h, ^>y^7Jl/7t^-h, p-h;i/X>X 

>^;V7*^— K p-^7 o;K>if >^;i/7 * ^— h , ^>^^;i/^-p^> 
K h u ^^;i/^>-tf>^;i/^^ k ^>^7;i/tn^>t*>7jP7^ 
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U 7x"^*77^ MJ h U J^X7^f >13.E<D h U 7 U — -Y 

>S;^fWX77^h> X^;i^7 7 T-T K 7x"^*X7 7< hf=i; 
t'®^77-f (*77-< KS) ; *7*>®?X ; *77^ 

An^y^tltLTft^WCH PF 6 , B F 4 ^t"0 7';ltlS > 
C10 4 , SbCl 8 I 0 4 fc£<D3Vm<£H3&tfimVfP> 

7;l'5-7AtfStlTl#Wl:H: 1 A1R 4 (RSzKi, 7^^;H, 

^s^-D^^^^-^^St LTtt, flu f B R 1 ~ R 7 TM^Lfc fcOD 

^^i^^it ith fltffER i ~R 7 -cm^iyfcbfD^mmcDhcD^m 

tf£>n, Jt^W^W:, 7i-Jk/'JJK y7x-;Vyij;k SU^^Jky'J 

h'Jifjk/UJK MJ/DtfJl/y'JJl/, hUy7DA + y^y)JJk 
hU7xZJl/yiJJk ^^y7x^Jk>'JJk h'J h'JJk/'JJl/, h ij t 

t7;l/^JH ; h U 7 5F;l/^U >7a:-;l/&£cD^3jtBg|7' u— ^gfc £ 

(Dfimtfzn. *^^fc«, ff(f37--r ^^#»©7--r 7aci 

XX^tltltft fltif3R 1 ~R 7 TM^Lfc t>© tlWj^cDfe co^mif 

en, ji^w^te, tfiiE7^m^#a(7)7'f n^7X^fimb^s^^^fe> 



***** 
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ttie-flM (i) •vmtstiz>m&&m4t&w (a) c^^t, m&2-c*%> 

Q ^ — ^©SEte^^-a R 1 ~R 7 © 5 1 i©Si, fi&<£>IB&^lC 
TIE — $£5£ (I-a) T^^tl^^b^-^TS^c 




- (I-a) 



o£ (i-a) m, y, r 1 ~r 7 & cttxxtt, ^n^nttrfE— is^; (i) 

Y' ^Y<hIWI--rt)^7 t c j:oT^Tfe=t <, mmmT (-0-) , -r ^--^j^ 
=? (-S-) b < «ir U (- S e -) , ^7ctt«^SR 7 ' ^tf 

£^HJIC^ ( — N (R 7 ' )-) £^To 

R 1 ' ~R 7 ' teS^fcpig — Tfel^oTViTt.J:< , -^tl^'tlR 1 ~ R 7 <h 
l^«TS>^)o R 1 ' ~R 7 ' COo %<D 2 flJ^±<£>S> IfFSK W^t^ltt 

M^7K^^^^^bT^Tfe.J:Vi„ (±fE:£ (I-a) commit, R 1 ' £ R 

ZH R 1 ~R 7 ^£>Sfc£n£4>&< <hfc 1 ^Olt, R 1 ' ~R 7 ' 



******* 
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zT^sns^stbxia, -r^^ j^m> s*, u>, 

fS; -NH-, -N(CH 3 )-, -PH-, - P (CH 3 ) -75: £<£>M£'fc 
ttU >If^fl ; -CH 2< -CH 2 -CH 2 -, -C (C H 3 ) 2 - £<D jfe 

mm?& i ~ 2 o <Dm.it7kmM ^>-t? >, ^-^^ 7>h^-fe>&£ 

®M*Hft 6 ~ 2 0 ©^tt^fi&ftltfHbzR^g ; fcf U 5?>, +;iJX 5P 
^-^x>, 7 7 >fc£(Z>^^nm^£#ir^jgc^ga* 3 2 oco^^nm 
^it-^mmm ;-Si H 2 -, - S i (CH 3 ) 2 -ft -rasM^^g ; 

-SnH 2 - -Sn(CH 3 ) 2 -^:t'07XIfMI; - BH-, -B(C 
H 3 )-, - B F -&£<7)*^StiiC^W»&£\ £fc«l*MS'&j&*3i*tf &n*. 

ut\z, was— « it en TaE^nsa^^jufb-g-wo^w^M^^-r 

yJVHZ^A, A7^A, rtj~i?K7&. ~^y\ ?>$>)V, tU 

^A, A7-')A > Aty^A, -^:7\ *>*;K 70A, ffc % 

□ y<7A7St*T* 0 , ft\z9?&ls < Kl^Z ^;Un-^A, A7z7At 



THIS 
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Ii:^^lTVi§I^ 1 2ffi#jS-e«n = 0 , 3lilT1Jn=l, 4ffi^ 
Itttn=2, 5ffi^S-C«n=3i:7 t j:§ 0 ^i^'T i (IV) n 
= 2<h&D, Zr (IV) (D^-g-a, n = 2t75:D> Hf (IV) com&fe, n 
= 2 £ & -5 0 
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4iAay>ft«, ^i7SFm ^17 )V3c)VitmuE(D&m\k^mt 
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(B-l) m&±m&&M (A) ji^febT-r $ >li§M^^17$ KM 



tee 
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*3SKtlU^ns (B-l) m&&Mtt.&fa (A) £SJ£LT-f 5 >«jS 

(B-la) -^R a m Al (OR b )„H D X g 
(5£*, R a ttMlgft^2~l 5, jf £ U < 2 ~4 ©^HfcTKHS^ 
L, R b tt&aSJgC^Hfc** 1 - 1 5, $F£L<tel~4©^fc***£^-r. 

il^ mte0<m^3. p«0^p^3, q « 0 ^ q ^ 3 (DUCT'S) D , fro 
m+ n + p + q = 3 Tab-So ) Tl$n5ti7;i/5-^Aft^. 
(B-lb) -$£5£M 2 A 1 R a 4 
(SCf , M 2 BL i , Na£7cteK£^L, R a teRajSC^gctf* 2 -15, 

fufBCD (B-la) lcJRt5fi7^5-9A^«iltl/Ttt, <fc 5 
-&5£ R a m A 1 (OR b ) 3 . m 

C^*, R a ttKlM^'2~15, U < « 2 ~ 4 cDm^zK^S^^ 

R b 1-15, $fi:L < 1 ~ 4 COM^TKmS^^-To 

5 ^m^ 3<D$kT~-&Z> 0 ) Ti^tl^fl7;i/5-^AM„ 
-*5t R a m A 1 X 3 . m 
(5£*> R a ftKlgW2~l 5> * b < 2 ~ 4 OD^-fbzK***^ 
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-^^R m A 1 H 3 . m 
-^5£R a m A 1 (OR b ) n X a 

^b, m « 0 < m ^ 3 , n^0<n^3, q « 0 ^ q < 3 (DWcT*&) K) , fro 
ra+n + q = 3t*5) TllSnstjlJH^AM. 

(B-la) t:It5ti7JV5Z^7A^lliLT, «fc DJI#:#H;r«, 
h'JXf;l/7;i/5-->A, hU n-^f^TJl/S — O A, h'jyPt 0 JV7 

hU-f Vr/ntf^T^S-^A, h'J-fV7*^7JH^^A, hU se 
c-y^;|/T;W^ ~^A, h U tert-^^;i/T;i^5 n^7A, h'J 



;i^-^a> hu 2-^^;u^\^->;i/T;P5 - ^a, 3-^^;p^\^~>;1/ 

7;V$-^A ; 

©hUy^ o7J^^7Jl/5z^7A ; 
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(i-C 4 H 9 ) x Al y (C 5 H 10 ) z (SI x, y, z teT£ <D & 0 , z^2 
xT&£) fc£T*$n& h U -i V7\s — )V7)VzL—V2±tzE(D hV7)V*r 

-f v y?jP7;v5^^ a* f^>- f\ -f y^fjm^-^Axh^y f\ 

3 * ^ F ; 

j;i^7iR-!)Al F3^> F\ yWTJH-^A^h^y 

X?;i/7JP5 ~ ^AizX^X h^-> F\ f^-)V7)V^ -^A-fe^^r^ 
^ F&<H ©TiV^T^S-^AtX + T^n^^ F ; 

R a 25 A 1 (0R b ) 0 . 5 ?S:^Ti$n§^«$ft5^»fc7JP3 + y 

it, ) ; 

yX?^7;^-^7A7xy^yh\ >>x^;i/T ;p ^ - £7 A (2, 6-v*-ter 
t-y^;i/-4-p<5 : -;i/7acy , ^r>' F) , JL^JV 7 )V ^ x V A fcf 7. (2, 6-^-ter 
t-^?;M-^^7xy+'>H) , y-fV W7^5-^7A (2, 6-S^-te 
rt-7*^JH-ifJV7iy^yF) , -f V7'f Jl'TiR-'^A tf X (2,6- 
-^-tert-y^^^-^^^^oiy F) ^i'©^7^7J^-^A7 
•J-n + y F ; 



^Jl/7;R-'7A/\7-f F ; 
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-f F ; . 

^HAny>fb$tl7^7;V5-7A; 

yxf JV7JV5-7Ah F D F\ v?7'f Jl/7;H^^Ah F U K^i'O^ 
7;^^7;H->)At: F U F ; 

iWJI/S-^AykHU F> zfu )d)V7)V^ -V A *J t F U Ffr£<E> 

7;^;i/7;^^^A^k F u F&^offi^ffi^toicTK^bsn&r;^ 

ct a o ><b $ nfc t ^ t ;i/ a - ^ a & t* wr 6 n s . 

(B-ia) izMm-rz>fc'£M%mm-rz>z.z:rfT'g, m^t^mw^* 

^LT2 iil±©7JRx>7Afb'&^^^tfc«7;Rx-7A^tit)f 
tf^tl^o CO.fc-S^-fb'&^tbT, JtrteWfcfct, (C 2 H 5 ) 2 A 1 N (C 2 H 

5 )ai (c 2 H 5 ) 2 te£fimtf£>nz> 0 

mm (B-lb) fcUR-T-Mb^i: LTH, 

L i A 1 (C 2 H 5 ) 4 , L i A 1 (C 7 H 15 ) 4 &tWf^n5. 

* m £■ $ -c ± iH w m 7 ) v =l - v a ^ m & m s n * =t 5 ^ % , 
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MtzM (B-l) ttTfflV^^tOTtS-fb^tLt 
ttx L i A 1 H 4 > L i BH 4 , NaBH 4> N a BH 3 CN, (BH 3 ) 2 , frM 
ItiSZf^Jl®, 7Xm-fb h U f^JVm> PhSe H & £ (DTfrmitW ; H 2 ; 5 

51tc^J (B-l) ©sJiJIIte, 9&&JKfc-£<Kl (A) £ ©^J&tc Tii^& 

mit&w (a) o-r 5 >»^ik^*«^jr75 h-«ifi^2aE»-r*cD&«ayr* 

MtlM (B-l) ©«t»-T?tt, WiJjR x^ -Mb lv>o 
±IB©J;-5 75:jS^^J (B-l) ' HliT$fett2 1^±l^tT 

(B-2) MMMM^sM (A) ch^^UT-r ^->^^^6j6-r^>Yb^#y 0 
^fSKTfflV^nsa^^JKb^W (A) tKfoLT-1*>1tf&WJ&TZ> 

&mik^m (A) tMUT^*>M^MT5ft^i|TSD, ^&<tfe 
t&SH5I^&JS<fb'&4& (A) igM^tT^ t>^SMt5 £©<ffc 

J: l/TH #l¥l- 5 0 1 9 5 0-if &?8, 1 - 

5 0 2 0 3 6 ^&3ft, tM¥3 - 1 7 9 0 0 5 ^^|g> #f|f 3-17 90 
0 6 n^m, tl? 3 - 2 0 7 7 0 3-#&«L WfflW- 3-207704 

$l usp-532110 6 zizrnmz ntc)i^ xm, i*>mt^m. 
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x-;w^n>, h'J7> (4-7;^D7x^) bu* (3. 5-^y;i, 

^n?x~;i/) #n>, h'J7 (4-7;i/tD7i-;H #n>, hjx 
>^^;p^-n^x-;p> >ux (p-huw ^p>, hux (o-> 

R 10 

© © 

R 8 R 9 pL R n ••• (II) 

R 12 

MB2^;P^-«7A*^^->«t Lift h.U 7i_jWW-7Aj!)ft>, 
MJ (^^7i-;i/) *;^-7A*ft>, h'J (y^^7i-^) 
# - <7 A # > E(D = W.Wkt) )Vt£ ~ "7 A # >ft £ ti3 „ 

SufE7>^-«7A^^^->i:bT^#:WtC«, h'J ;* ^;PT >"E ~ -7 A7J 
5P:*>, hUXfJV7> ; E-7AiJTt>, h U 7"o V)V7>*- ^A^ 
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^:*>fc£© h U 7 )V*)V7 ; N, N-y^^jl/J-U-^ 

N, N-yX5 1 il'7-U-^A*5 1 t>, N, N-2, 4, 6-^ > ^ ^ 

7J^^->, hU (^^^7x^1/) *7>^H^A^7^^->> h'J 

R 8 £LTte, t>)V^-*7I±tl?-Jr>, 7 y^-U Atl >te 
b<, #t h'j7x-j|/^;^'-^7A^5 1 t>, N, W-i? *^)V7~ U - ^A 

> ; E-7Arh7 *^73}i, h'J7°.Dt°^7> : EZ^Afh7 

h'J/fJl'7> ; Ex7Afh7 (p-hU;U) h'J^^;i/T> 

^-^A^-b^ (o-hu;io hU (n-r/^io 7>^-<y At^N^ 

(^>^ 7;i/^-n77a: hU7ot°JV7> : ez'7Af h7 (o, 

p-y^f^7x-JW ^^7*> MJ (n-7^JI/) 7> ; Ez^Arh7 (m, m- 
v^^;]/7:c MJ (n-7'fJl/7>^-7Afh7 (p-hU7 



40£ 



its, 
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.5-^hU7^t0 7i-;i/) MJ (n-^^;V) 7>^n7Arh7 

C7x N, N-2,4, 6-^>^^^7-U-7Arh7 C7;r.x 

y7JV^7>t-9AtibTft^«I!:H fll*J£S* (1-7° □ tf;i/) 7 

>'J1/7> : £-9At (7 tfc «7 31 ft £ tfmvf £ tl£ . 

$ <b fc-T *>mk-&m£ bt, h>J7x-;^;K-9Afh7^7 (^ 
>^7Wn7i-^) K N,N-y^^7-'J^7Afh7+7 

^>^7JVtD7i-JW U — h . 7xD-b-7Arh7 (^>^:7^ 

^^x-;Hf#:, TfBsS (III) fsfctt (IV) T?*sn*3frtf*{b^4&&£ 




din 
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^7J#^> (14) ; 

t*X [hU (n-y^;i/) T>^-^A] /t^U-K t*X [h'J (n-y 
f)V) T>^E-^A] ^7J^l/-h, tf* [h'J (n-^Jl/) 

- K fcfT. [h'J (n-^^;i/) T>^E->j7A] r^^DD^l/- -h, t:7> 
[h'J (n-^fJl/) y>^E-r>A] FTi3^ooHTA/7DD#i/-h^£ 

h'J (n-7*^;P) 7 >^E- <j? A EX (h'x^A-f h*7-f K h'r^^l/- 

h) zm)v hmm. .din » tf* [hu (n-y^;i/) t>^e-^a] tf* 

(Hr^A-f h*7^f h*Fr*#l/-h) —ytrfrWiL (III) &H(E>&JStf 
4-*;WVt#7> (14) , 1, 3-^7J;hAV7^^> (13) , 6,9-5^ 

#;ua^7j^> (H) , hf^Ai' h*7-r F-i-7xzjv-u-s;*;wt 
y^-^^>, a< h ^-f 3-^tjjI/av 

=rti)\< K F-l. S-v^^Jlz-l, ;hA y ^-^^ >, 7, 

>X77^^> (13), 2, 7-:x7J;UA^>x7J#^ > (13), &>y : jl/\ 
<h*7-f H-7, 8->?;*^;h-7, 8-y*JhA^>T^*7>, K^A-f F^-f 
K-ll-^^;U-2, 7-^7a;i//\^>^7J^^>, h'J (n-7^;l/) 77^^ 

a-i-7j;|/Axtj#1/- k h'J (n-y^;i/) ry^—VA-i-tDvnoyr 

7J^l/-h, h'J (n-^^Jh) 7 >^E^ ^7 A-1-7J;W A Ft'TJ K h 

'J (n-7^;h) 7>^E-^A-l-h U ^JUvUJVM-^AxTJtf? I/- h, 
h'J (n-y'^-Jl) T>^-t> &-?n=E-\-j])Vrt h^TJ^ V— K h'J (n- 
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7^)V) 7> ; E-^A-6-^;i^/t'x^^l/- h (14) , h'J 
T> : E=.*7J*-t-tl)Vrt i Ttl#\'—Y (12) , MJ (n-T^h) T>=E- 
V J±-l-ts )VnV>^t>-#V- h (13) , h'J (n-y^;l/) 7>^rn<j7A- 
7, 8-S?*;WA»>>7 s *^W- h (12)\ MJ (n-^^;i/) T>^~>7A-2, 
9->?^;P/^5'>t ? ^#1/- h (12) , h'J (n-^) 7>t-!)AF7 
*^-f H7-T F-8-/f M, 9-y*^A , ')>T**l'-h 1 h'J (n-T^ 

I/— K MJ (n-y^Jh) T^ — ^AO^^W F^-T F-8-y^;h-7, 
9-v 5 ^JV;t^>T r ^#l/- K h'J (n-y^;h) 7>^E- ^A-7 >5^7J A-f 

H^-f F-8-T 'J Jh-7, >^t)#U- K h'J (n--7*^Jh) T> 

HE" -7A»7>7^ A-f H^-T h-9- h U ^^Jh-> U Jh-7, %-~jtuvn^> >^ts 
#U— h, h'J (n-y^Jh) 7> : E-^A7>t*A^ h*7-f H-4, 6-y7* 

h'J (n-^^Jh) T>^&-^AtfX (;tMF7^H-l, 3-y*;i//W 
±^l/-h) 3AJhh^i& (III) > h'J (n-^Jh) 7>t-7Ak'X 
(•7>:r7J/W h^-f h-7, 8-> ? ^;h;t^>5 :f *#h'- h) (III) , 

h'J (n-^JV) 7> ; EZ^7At*7 (-7 >^tS/\^ F h-7, %-i?*i)),rt 
■7>^7J^l/-h) (III) , h'J (n-^Jh) T>^-^7A 

tfX (^7>3r7JA-f h 7< H-7, 8-^7JJhA^>5 :r ^^l/- h) —ytDVm 
m. (Ill) , h'J (n-y^Jh) 7> ; E-7Atf7 ('7>t ? 7JA-1' h ^-T h-7, 

8-^7j;hA^-7>^7^^k- h) ira^ (no > h'J (n-^jio r>^x 

«7AtfX (^>^#A-f h^-T h-7, 8-> ? 7JJ1'A'«7>t"^^1/- h) 

(III) > h'J (n-^^Jl/) T^-^Atf* (;tA<F7-f 
^Jh-7, 8->?7a;i/A'7>^^^l/- h) (III) > h'J (n-^^Jh) T 
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>^-^7i*k*X C/^-A-f K7^f H-7, 8-v^^;i/-7, 8-^*;ua*^ >7 f *^ 
l/-h) ^oA^ig (III) , h'J (n-W)'7> ; Ez^Ah7 (h'J^ 
ntt^^/WF7^F-l 8-yi3JW\^>7jj/]N , l/-h) :nA;U h^t£ (i 
II) > h'J7 [h'J (n-r/^V) T>^-^A] tfx (<j7 ^tja-T K z> ^ 
K-7-#;Wt? >tt#^ t/- h) ^nMS (III) , tf* [ MJ (n-^T?- 

h) T>#>@£+£ (IV) , tfX [HJ (n-^^;i/) Jy^E-^A] tfx (^ 
>j*A-f F-7-^jJl'A^>7A#l/-h) a/t;i/htt*a (III) > k* 

7, [h'J (n-^^;i/) t^^-^a] tfx (^ y^x A-f F H-7-;fr;i< 
/t^7>^*^I/-h) -yirJVMM. (IV) & £ 7 >T^^">0 

ens. 

^x^ess^nsic^^ a^v^a, -^ta ^eu 75 s >& ctrx^ >^ 

WAIfJIi*! 1 l££fc« 2 Jl^WtCte, U3^A> j-h'J 

£A* ^'J^A. JUfv^A, -fe^^A, ^UU^A, V^^->«>A, 
->^7A, XhD>^^A, AU ^ A *5j;i;hU7x-Jl/X?Jl/ 
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_tf2®cfc-5& (b-2) ^r>^ ^r>mt^m\t. i 2 a 

mtcSij (B-i) , *>mt^m (b-2) ttfet. i&^icjs 

#?LK$Kfctl<h LT> Il^WttiS i0 2> A 1 2 0 3> MgO, Z r O, 
Ti0 2< B 2 0 3 , CaO, ZnO, BaO, T h 0 2 tilt ft 4^ £ 

< K Si 0 2 -M gO> S i 0 2 -A 1 2 0 3 , S i 0 2 -T i 0 2 , S i 0 2 -V 2 0 

5 , S i0 2 -Cr0 3 , S i p 2 -T i 0 2 -M g O & £ f-5 

Z> 0 zn<b<D S i 0 2 :fc £^/£7c«A 1 2 O 3 £ 3E # £ £ 

b<^o 

te:fe±fB*Sti®Hb#)te, ^i©Na 2 C0 3 , K 2 CG 3 , C a C 0 3 , Mg 
C0 3 , Na 2 S0 4 , A1 2 (S0 4 ) 3 , B a S 0 4 > KNO s> Mg(N0 3 ) 2< 
A 1 (N0 3 ) 3> N a 2 O > K 2 0, L i z O t£ E (D mWH& . Mi&> ffiM1&, 



. SF767 

38 

0 — 200 nm-Vfc-DT, Jt^®H^5 0 — 1 0 0 0 m 2 / g , ff^Kli 

1 0 0 - 7 0 0m 2 /gO«Hl:»0, «L^f»^0. 3-3^0 cmVgO 
ttHtC** £ tdSISLtri. cl(Z)cfc 5&Jfi#:te/ i&KfcJSDT 10 0-10 

iiAD^ , >tttl / Ttt, MgCl 2 , MgBr 2 , M n C 1 2 , MnB 
r 2 fc£iflm^e>ftZ>. llAD^^fcllt •5-©**ffiViTfe«fc^b, # 

ta 2 -tir 7c & <d & m £ -5c 

y3r>t?M. 7>^=E>m. CdCl 2 i ( C d I 2 S/i ^©lt 0^ B H a i 

^o^Hi±, 7D7iX bi/>y;vs> /H07-f5>f h, ^7>^EI¥^ 



to* 
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iJjrV-f^h. irZv^V. j^yA^h, A o -f hft gtfmvf *> n, 
-T ^X&ttJi ITU, o-Z r (HA s 0 4 ) 2 - H 2 CK a - Z r 

(HP0 4 ) 2> a -Z r (K P 0 4 ) 2 • 3 H 2 0, a-Ti (HP0 4 ) 2 , a-Ti 
(HA s 0 4 ) 2 • H 2 0, a - S n (HP0 4 ) 2 • H 2 0, r-Zr(HP0 4 ) 2 , 
r-Ti (HP0 4 ) 2> r-Ti (NH 4 P 0 4 ) 2 • H 2 0&£©^#JScD,f£ H B H <|4 

TS^bfc¥S2 0t>^ hn-A«±0*B?L*«?&*'O. 1 m 1 /gJ^Ji 
© L < , 0. 3 ~ 5m 1 /g<D"b©*i«ffcJ? * UH. £ £ IB 

?L*8m, zKffitfn VifcTkSSJEEA&fc: «fc 0 > Mf^2 0- 

li®l> en*. *®e> 
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^-*k-y 3 >T5nh^f iLTH TiCl 4 , Z r C 1 4 £ CD «fc o 
< *>&mmit&m ; T i (OR) 4 , Zr(OR) 4< PO(OR) 3i B(OR) 3 
teav&MTfruatzs}* (Rtt#Hfc7R*Xfc£) , [A1 13 0 4 (0H) 24 ] 7 +, 
[Z r 4 (OH) 14 ] 2 \ [Fe 3 0 (OCOCH 3 ) 6 ] + £©£JRzKlfcfc*K 

dn6©fcl^#)£-f >^-# U-~>3 >? ZffilZ, Si (OR) 4 , 
AMOR) 3 , G e (OR) 4 ^£©^S7J^^y K ( R « \k zfc IS £ ft 

E) •fcE&mfcftmxsxmsLm&m^ s i o 2 ^t*o3D^ H^^a^^^ 
^■*>&mmiz-i u-~> 3 >LfcmzimMti&*-?z> z^^^v^m. 

Mmk^mt. ittt i&ga* 1 o ~ 3 0 0 MmcDteHic&sssj&HKfcvs v 



*4 
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Mtc^J (B-l) *«fc^t>fl^t>ttfl:^«l (B-2) , MCSCTSft 
(C) tttic, $6l:^S'l:«tJTTEcDJ:5fe#Jl<i!)lr*fl:^ft (D ) 

(D) tifball^^ 

«^i§r«# (d) ^inject, fi^ttflg*«fc^^c3pu 

snstio^ftisn (udt, r 13 i ~ 5 o ©^'fb7j<*a 

sfctt^ijs^ » 1-50 ©a oy >ft^b*is&/Tt) . T)vu-)vm 

tbTtt, R 13 **A -ft**© UV>. 7*./ — 

R 14 teMHHC^ifc 1-50 ©M^7K^SSfc«^^IE^^ 1-50 ©AD 

u>ft^«itim p -o-Htt-s-fc^rr* u p-or, p- 
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XJ^yiStlTH TIB— JSSS; (V) TSStlSfeO^ffiSns. 
o 

(X m . n )-Mm-|-R 15 ... (V) 

o 

5£»K MteJl#lg!g§ 1 ~ 1 4*©7C*T*«. 

1 — 2 0 ©Any><fbMffc7k3§gT*S. 

Xtt, TRStJiC^ ADy^f, |ft#fi?»3&« 1-20 
JKJGrpftjtf 1-20 (D/\Ulf>fcm4k7kmmT*$>Z> a 

mte, 1 — 7 ©g^-eafc 0 , n(JUn^7T^4. 

(1) (A) jItcM (B-l) &&lf'C*>4b'( (B-2) 

(^T¥fc r/&# (b) j tfei^. ) t&tt*©Je^Tfi^«»c:sSipf * 

(2) (a) <hj&# (b) t.&^to&MZ'&itMm&m&mz.miia-rz 



ro Sj 
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(3) f&tt (a) t&ft (b) &=?&mm2-&ittemj8.ft, 

(b) &&n<DimmT*m&mizmm-?z>xmo t<om&. j&ft (a) iwj 

(4) 'j&# (A) (C) fctl&Ufc *5ci:tfj&# (B) 

(5) (a) (b> <h^s^ (o izmmvtzMm&m&m\zM 

(6) (A) htfitt (B) <h£S#: (C) tfc.fr , 

(7) (b) (o \zmmvt£MMf$ft. ca) 

(8) (b) ^si* (o izm&isizmmj&ft* fcft (a) , fe«k^ 
# (b) *ffi*oisj^-cfi'&ffijcasiD-r*^. (b) 

(9) (A) (C) Kmj#b£tfc5K *5«fctfdt# (B) 

(10) (A) (C) fcifij#U&j£#, (B) £*Bf£ (C) \Z 

(B) m — tfcHft^T^TfeJ;^, 

(11) (A) (B) , :fe«kZttr«<b<&«lj£# (D) ^f£S©JHS^ 

(12) (B) <h)&# (D) £^#>$=M£ &£Zf]£fr (A) £ 
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(13) fctt (B) tf&fr (D) ttUW (C) \znm\stz.J&tt, *5«fctfj£# 

(14) (A) (D) £^&&M£i*fcMI£l&#, £sJ;U^# 

(d) &&m<Dmm-cm'e>mtemnirz>jjm 0 

(15) (A) t&ft (B) Sr^fegJtt^ii-fcJttjK^^, 
(B) , (D) *ffijR©Jiaj!57rK^«fc«jDT*^ffi. 

(16) l&tt (A) (B) 

(B) £tfc# (D) &^*S»*ii:fc^^*ttjft©«^T«i&-SSbi8SEjB-r* 

(17) (a) (o \z.nm\^tz&tt. rn.fr (b) , 
(D) ^^«©jiij^T-a^§g{c^ji]nf-^^So 

(18) (A) &tB& (C) lziifi#Lfc/&$K (B) 

d9) (a) <t/£# (b) (d) z^ftiiMoiimft-rmmz^xi 

(20) (A) tf&ft (B) (D) &^«>Stt£-ttfcttl«ffc$K 35 

(21) (A) (B) (D) tZUW (C) Jcfi^UfcttjK 

£S£-3§ less an 

(22) J&ft (A) (B) tl&tt (D) (C) JCfiJ#Ufcjtt«EfiE 

(B) *fi£*©|gjf Tfi^Ufc^jPfS^fe. £<£>»^> fi£ 
# (B) ttH — TfcgfcoTl^Tfc J:V>. 

±ISc9fB#: (C) K:j=&# (A) (B) *SfiKr3nfcB#ftttlS 
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D/\°>. 7^>, ^>^>, ^S^-y->, ^\^^>, jt>7&>, -7^^J>, F-X 

fffl&&£©IIB]»Bilfcft;j!K* ; n^>^>, ->^n^\^-y->, 

^^IT, (A) tt, MMtl U h;UMi&?K iiS? i o- 12 ~ 1 

(B-l) (B-l) <fcfifc# (A) ^OSS^/RUT? 1 (M) 

^E;H£ [ (B-l) /M] S3? 0.0 1 - 1 0 0 0 0 0, Jff* b < « 0 . 0 5 

~50ooo Lfcz <£ -5 fs.&~cm ^ZtlZo 

f&ft (B-2) \t, f&fr (B-2) (A) tOM^IIf (M) 

=E)V>lt [ (B-2) /M] ilS 1-10, £?£b<«l~5 £ & «fc 5 ft* 
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f&ft (D) it. tfcft (B) (D^EfmzttLT. =E)Vit [ (D) / (B) ] 

ifimm o-.o i~io, $?^b<«o.i~5 tt£%> £5 fern-em v>sns. 

7 Or, «tt)fftb-<tt7 5t~l 7 Ot©«l"C*5. 

>Si^tSt, M^2 0 rfff^c^^^lrfi^bfe^^^it^X 1 0{g^ 

S-&i±^«, ilSt, flt-lOOkg/cm 2 , ff$L<«^l±~5 0 k 

±jzE<Dm-g-^ffi^^^-r^^^, m\zJru~7 4 yi±.t!*1t;j±~ 5 0kg/ 
c m 2 , ££-^£ 7 5 13-1 7 orcDtgffli-r^tKlcfc^, iS^^jSfc 

i§r#i (a) i^sn^i^i^i^^gfcD, ^^xsmm^tz-^o^r 

V~J 4 >fi£-#:£j&«£ 1 0 0 0 k gJ£A±, £?£b< « 5000k g£i,±£ 
{M-r£/&# (B) DUiR-T^ £ 



"LANK 
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^\:7 0 ^;^ /;i/^;i/^>> 5-p<^;i/-2-/ T-h^^^nF^-fe 

>\ 2-^^;V-l, 4, 5, 8-^^ ^ /-I, 2, 3, 4, 4a, 5, 8, 8a-^^ fc FPt7^V 
>; 

Wfctt, 7&i?JL>, -f V7k>, 3-^>^ >>X>, l,3-^> 

^>>x>, 1, 4-^>^^X>v 1, 5-^\^itS^X>, 1, 4-^\^-^v ; X>, 1,3- 
^\^+f--^X>, 1, 3-^-^^^x>, 1, 4-^-^7^^x> > 1, 5-^-^^ 7 > ? x>, 

l. 6-^-^^> ? x>, i, 7-^-^^>?x> > x^u -x>/ ;p#;p*>» tf-;uy 
6-^"^^> ? x>, 4-x^U T f >-8-^^;i/-l, 7-y ^-> ? x>, 5, 

p-^;^^]/^ o, p-y^?JM^l/>, o-x?;i/Xf l^>, m-x 
^;l/7.^1x>, p-x^;UX^U Sfctt^U 7;^;i/Xf l/> ; 

3-7 xx;V7°n tf 4-7xXjV7"nt:i/>, q->5 : ;1/7n5 : 1/>^:£^ 
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3 0 > £P£ b < tt 2 ~ 2 0 ©E^tfe^fett^lKJKW >*«#H r 6 

£&#:t8:$?X>£: ITU 09Afc£ 1, 3-^^> ? X>, -fV^l/>, ^DD 
7°I/>, 1, 3— >^ 0^\^+J"> ? X>, 1,3-^>^> ? X>, 4-^^;i/-l. 3-^> 
^>>X>, 1, 3-^\^1^> ? X>, U-t^^yX>^£^|gft4~3 0, 
£?£b<te4~2 0 ©fliJB&^tS^X^aMgtf 6tl3o ^tie>©^s> ? x> 

uIT!V^n5M^X>Sfc^ >JX>il/ttt, l, 4-^>^> f x>, 
l, 5-^\ + +t-^X>, l, 4-^\^rit> ? X>, l, 4-^-^^> ? X>, 1, S-sfp&iSJL 
>, 1. 6-***>>X>, 1, 7-^-^37> ? X>, X^J7>;MJ^>, tfx 
JWiHJV*>, S^>^ a^>^ ^x>, 7-^^;i/-l, 6-^-^7 ^ >?x>, 4- 
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^>-8-^^;i/-l, 7-7 ^-i?X>, 5, ^v^^-l, 4, 8-^# hUl> 

mmm 

sat. mMMizm^^T*mw&mfc&}\zmw?z>tf. *mw&z:n<bm 
^^m-vn^nr^it^mommt, 27omhz i h-nmr (b**^ gsh-270 

m) , FD-«»##t (B*«^ SX-102A M) , rfeJS^WM^fr (SSsSPcffc, 

ftmwtmm'& ic? mz£K) mm : shimadzu icps-sooo , j^m, 

Sitti^tff ('v^^^tt CHNO £!) #fc«fc 9 S 

<ia^^Migf* [i] cd^^> 

^HM^Ibfc 2 0 0ml ©SJft^fC 2, )V7 S — )V 5.0g, 

mm 5 0ml ^JPA, 7k<£T, MM 3.0ml **f<*tl/fc. AST 
^7t, Hi&ftT 1 #«fc#£fr Vi, Rmm&7k 2 0 0ml 

h^7 7>f'-tc:«fc0^BI»$5lb, 5. 1 g£f#fc 4%) o 

1 H-NMR(CDC1 3 , 6 ) : 11. 41 (s, 1H), 7. 94 (d, 1H, 2Hz) , 7. 63 (d, 1H, 2Hz) , 1. 43 (s, 
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9H), 1. 29 (s, 9H) 

5 0mgfeitfI^;HI/ 1 0 0 m 1 S 2 0 O'm 1 OfiMtlOit, 1 

SfiSl/TS6JSSfi4. 1 g £?#7c (JR* 8 9 %) . 

1 H-NMR (CDC1 3 , 5 ) : 6. 92 (d, 1H, 2Hz) , 6. 82 (d, 1H, 2Hz) , 5. 70 (s, 1H) , 3. 19 (br 
1H), 1.41 (s, 9H), 1. 28 (s, 9H) 

;-yv 5 0 m 1 &m.mmmisf£ i o om \ <oKmmzim?L, ^<b\z^>x 

T^ftH 1.6 3g'*J;V»K 1. OmUipA., 11T*2 4^niJf 

TfS«3£^*fjS-r&fb'£r% (IHte^fuIE^ [l] ) © 31 i& 3. 2 g 
Zmtc (80%) „ 

1 H-NMR(CDC1 3 , 6) :8. 70 (s, 1H) , 7. 96-7. 92 (m. 2H) , 7. 73 (s, 1H) , 7. 48-7. 43 (m. 
3H) , 7. 25 (d, 1H. 2Hz) , 7. 17 (d, 1H, 2Hz) , 1. 46 (s, 9H) , 1. 35 (s, 9H) 



(1%J«J 2 ) 

<mtiL?mmfc [2] ©^^>. 




[1] 
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# [2] ) ©it-fi^H 2. 1 g fcfcfc (46 %) o 

1 H-NMR (CDC1 3 , <5 ) : 8. 95 (s, 1H) , 7. 88 (s, 1H) , 7. 70 (m, lH) . 7. 23 (bs, 1H) , 7, 1 
8-7. 08 (m, 3H) , 2. 60 (s, 3H) , 2. 35 (s, 3H) , 1. 55 (s, 9H) , 1. 34 (s, 9H). 




[2] 



<SBte^itufg#: [3] <D&J$> 

1 (D^mizm^ ^>X7^ftHi:iAt 2, 3, 4, 5, 6-^ >d? 7 

(ga^^w^ [ 3 ] ) © jgfefct n, 1 . 1 g &mtc (31%) 0 

1 H-NMR (CDCI3, 6) : 8. 82 (s. lH) , 7. 75 (s, lH) , 7. 35 (d, lH, 2Hz) , 7. 22 (s, lH, 2 
Hz), l. 43 (s, 9H), l. 34 (s, 9H) 




[3] 



(^rfiXM4) 
<iH&^Mig#: [4] (D&J%> 

WmWWkLfc 3 0 0 ml (DKjfcmiZ 2-(l-7^?>5 1 JH-H^7iy 

-)V lO.Og, B^i 2 0 Om 1 ilT8t^Uft*J5Iffi»t h 



THIS 



NK 



0 
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UtfA .4. 0 g £ 1 2 mm-r 5 HlC^^TSD^fCo 2 <b £ 1 2 P# 

P*1}f#£?Tt/^ SjSM^tK 2 0 0 ml 4>^av^cc ^x^;ux-T-;i/Trtt 



1 H-NMR (CDC1 3 , 6) : 1 1. 42 (s, 1H) , 7. 78 (m, 1H, ) , 7. 25 (m, 1H) , 2. 30 (s. 3H) , 2. 
15-2. 10 (m, 9H), 1. 82-1. 80 (m, 6H) 

ZSJi^y—JV 1 0 0 m 1 £ 2 0 Om 1 ©KJSS&lcin*.. — mjecotK^tt 

4 8fltr^M#^ff ^fg^-t^-r h«igbfc^ 

5 Oml'SJDAfc. utl^iigibfcl 0 Om 1 ©SfS^lCf 
$^l;^>X7^ThF 4. 5 0 g&£Z$mm. 0.5ml^JPx., S^T: 

ftmmmv. timb^^t^i^ (m&^mmfc [4] > ©ussg 

n 1 . 6 6 g ( 5 3 %) 0 

1 H-NMR(CDC1 3 , <5) : 8. 83 (s, lH), 7. 92-7. 85 (m, 2H) , 7. 81 (m, 1H) , 7. 50-7. 39 
1m, 3H) , 7. 02 (m, 1H) , 6. 92 (m, 1H) , 2. 32 (s, 3H) , 2. 22-2. 15 (m, 6H) , 2. 1 1-2. 08 (m, 
3H) , 1. 82-1. 80 (m, 6H) 



ttmmmv, n&mM, 2.62 g&mrz wm2 2 %) B 
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<mmk&m [c 1 3 ©nr/&> 

mitL^ffimfa [1 ] 6 1 8mg£ h;i/X> 10ml fc«#3iir* ft 5 ft 
fz&m& 0. 1 m o l/'Jy b)V<Dl&{bfj? > hJl/X>^t 1 Oml^i; 

jc^-rsffc^^ (mteit-s® [ci] ) ©^fi^n 24imgsnfc 

(iR^ 3 3 %) o 

FD-MS(m/z) : 734 ($1^ 100%, M + ), 307 ($& 12%, Kffi^ > H 



<H#:^^^ [C2] £>^J&> 

^WJ5 <h|Wim©^fet^oT, BBftTMSKft: [2] &J§C*4 £ UTTJBJJI 
ift^fc^JtS-r*^^* [C2] ) ©^WfeJ^S 7 4 8mgl 

f#7c: 8 %) o 

FD-MS(m/z) : 790 100%, M+) , 336 4%, Efitf77^/>h) 




[C 1 ] 
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\ 



[C 2] 



<mm^m [C3] <d^$l> 

5 tmmojj&izft^T, m&^mmft [3] ^mntvxTmm 
m^izttfc-r&it&m m^it^m cc3] ) ©mM H B H i.0 9g^n 

fz (JR2J& 82%) „ 
FD-MS (m/z) : 914 100%, M + ) , 399 (&m. 46%, IH-fe^y ? >f * > b) 



8 ) 

K^mtGW) [C4] <D£r)&> 

mj£lzttfo'rz>4k&® ($£folk&W [C4] ) (DBn&lfeikA 1 2rag^| 
fc (iR* 6 2 %) o 
FD-MS (m/z) : 806 ($& 62%, M + ) , 343 m$L 100%, BB&^7 5 > h) 




[C 3] 



t 



•I 
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" SF767 



55 



V 



/ 




[C 4] 



>3'7JW0 7i-Jl') #l/-h©Hf tLTTrB^. h'J^V7*fJl/7 
A<DB§-^£ ITT I BA^§*|^5, 
■(ft«#l 1 ) 

t^t:SittLferttll5 0 0ml co^f^xM^-- u—^lz h;i/X 
> 2 5 0 ml^iDX.> ^ffi^cfct/mffi^X^l/>-e^fD$-&^o 
TIBA50. 2 5mmo 1 , *,\%Wi^. Wi fE^tfcM 5 Tf# b nfc^fl^b-S- 
#J [CI] ^ 0.0 0 5 mm ol, TrB£0.0 06mmol 2JD ;L fi £ Hfl 

tE0Ifl^>* , XiBIT 1 2 5tt3 0^f B 1^$tfc. 1^71, 

^X^;^ — -CSRigb&o ^ U "7 — £ 8 OtT'l 0 P#P^M/±i£*iL7c^ 
7^Ux^l/> (P E) £17 lmgffco fi-£r^t£te6 8 g-PE/mmol-Ti-h 

9959 2n&mzmm(Diimz'&^x&&\stz.Tumm.<D^mt&m [c 
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5] £ 0 . 0 0 5 mmo 1 m ^TX^ UXDm&Zft^ 7c, It&m 1 

10 0 g-PE/mmol-Ti-h D , ^Sftfc^U xf U XDmWLffim [ t? ] 
8 . 3d l/gTfeofc 0 



C^HfiM 1 ) 

jt«M 1 £mm(D0kftT, fcfoffi.m.<D&& 5 0 < c{c^ATa-&^ff ofc. 

a^»14« 1 4 0 5 g-PE/mmol-Ti -h 0 , f#£>nfc^U x^l^XPfii 

mwsm [77] « 1 0. 0 d i/gT^oL 

(Jt«0»J 3 ) 

8mgl#fe. M^ttte 1 0 7 g-PE/mmol-Ti-h D , IHtlfc^Ui 
^UXDmHittm [77] lil 6.8d l/g"CSt>&. 
(#*r09 1 ) 

^HHB^T, NMRlr>y;i/fHMI^D [C 1 ] llmg (0.0 
1 5 mm o 1 ) , TIBA 0.175 mm o 1 , KTk&Klft h ;U X > 0 . 
7ml££tCT, IMJ1 Cfflat?) 5 0tt3 0^f B 1§o^ 1 H-NM 




[C 5] 
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(##r#l 2 ) 

7J^'>flIT, mfclt&m [CI] I186mg (0.253 mm o 
1) . TIBA 1.26 mm o 1 , h/H> 1 0 m 1 £ 2 0 m 1 tJDAT, 

5 0V~C 3 0 #WJJfc#L)fc. MeOH 2 2ml, HC1 i^I^X-T^ 
^ (1M) 3ml*Jn^t^6, n-hexane "Cffiffif^lKSff ofe. ffltB^E 
$<$T«$t, lft^©TIB«jg^fc^i» 16 8mg*#fc (JR$S 8 

6 %) . 

1 H-NMR(CDC1 3 . 5) : 7. 32 (m, 5H) , 6. 85 (m, 1H), 6. 73 (m, 1H) , 5. 95 (bs, 1H), 4. 1 
2 (s, 2H) , 3. 20 (bs, 1H) , 1. 39 (s, 9H) , 1, 20 (s, 9H) 
FD-MS (m/z) : ZU mm 100%, M + ) 
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(mffiffl 2-4) 



1 







pe um 

(nig) 


(g/mmol-Ti -h) 


[7)] 

(dl/g) 


mmm 2 


[C 1 ] 


2410 


5784 


6. 6 


USSM 3 


[C 2] 


502 


1204 


13. 3 


MMM4 


. [C4] 


499 


1150 


9. 7 



: ^falt^M 0. 005mmoK TIBA . 0. 25mmoh TrB 0. 006mmol 

m> 250mK m&i&m 75<c. m&mm smin, 

ifl/>^E« 100 >J»;M</h, Jt^lHfeM^ 600rpm 



(Jfc«0!l4) 

2 chlWI^cD^f^T, T r B ^^^-T^a^^ff ofe^m, ^'Jlf 
l/>£ 2mg#fc 0 fi-&?£;l4te5 g-PE/mmol-Ti-h T&ofc* 
(a«#!l5) 

TJU=f >IBIT> fffl^bl^ [CI] 0.0 3 0 mm o 1 > TIBA 
0.3 5 0 mm o 1 , h;l/X> 1. 5ml £ 5 OtT 3 0 Pel }f b l£ , 
hJH>T6m 1 h;i^X>^^<h Ifeo 

-tttiz^mwm^frftmn 5 0 om 1 ©^^g^- i^-^k: n>x 

> 2 5 0 m 1 £JBA> ^t§43 c t^mffi^X^l/>T-^fn$^fc 0 ^<D'&, 
TIBA 0.2 Ommo 1 , 3\%m.^±mcD b ^X>^S^6 1 . 0 m K 
TrB 0. 0 0 6mmo 1 ^iDAi^^ii^Lfc. 
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U JL^-Uy* 3 12 0 m gifco a^-^'l4« 7 7 0 4 g -PE/mmol-Ti -h 
(|HM#J6, 7) 



SI 2 





f&fcfc&m ecu 


PE iR* 






(mmol) 


(mg) 


(g/mmol-Ti -h) 


6 


0. 001 


878 


10536 


7 


0. 0002 


357 


21420 



: TIBA 0. 25mmok TrB 0. 006mmoK HH> 250ml 
fi-&*S^ 75C Il^rP$Pfl 5min> ifl/>^t« 100 'J?HI</h 
Jt^lUteM^ 600rpm 



(mrnm 8 ) . . ... . 

7 )V3>nmm.T. $f #^t"B-#) [CI] 0 . 0 0 5 mm o 1 , TIBA 
0.25mmol, TrB 0.0 0 6 mm o 1 , h^x> 4.5ml*Sfi 

T3o ^mmwv b)m>mmtvfr 0 

-tftiz^mMmvfrfomm 5 0 0 m 1 7x1^-- b ^ u-y\z h;i/x 
> 2 5 0 m 1 £jn*., wtm& £zsm.m&^^u>T:mft}-£^rz. 0 ^<d^, 

TIBA 0.20 mm o 1 > 31 ^M#±3^ <D b ;i/X >£g$^ <b 0 . 9mU 
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^7X7 -Y ;^-T5Itfco # U 8 OtTl OI^MflE$£*gL7c^ 

l'Jlfl/> (PE) § 6 8 3 mgt#feo l^ttH8 1 9 6 g-PE/mmol- 
Ti-hTfcofe. 
(H«!l9> 

7JV^>iHT, iff*^^^ [CI] 266mg (0.362 mm o 
1 ) U^^A • T" h 7^ (^JV7J^07l-M 7^1/- h • i?JL?-)V 
X — -7^;1/$h#:2 8 9 mg ( 0.3 6 2 mm o 1 ) , yXf^X-r^3 Om 
1 45 0ml 77^3l;iDA, -7 8tT2 0^I1> M^T^iS"? 2 ^RJig 
*f*frofc..i!5T-e»«4gSl/fc^ h;i/X> 1 5 m 1 4tJP*_, Tig 
OMfcU^ASr^X:^ — •eRtofeb, £#:4 WUX>T? 5 0mll: 

+ #*cMS&b& 1*3^8* 5 0 0 ml (Dt^X®^- h ^ l/-^e: h;i/x 

> 2 5 0mi§aA, ^t@*5ct^m^4x^u>-e^#n$-a-7 v cc -eco^K 

T I BA 0.2 5mmo 1 , 31 ±i£ (Dm&l&tttfr £> 0. 6 9 m 1 

#JEO>X^U>#;*£ffl|cCT, 7 SttS^KS^^tfe. fi^HT^ 

^7X7^ TatiBbfc. #UY-4 8 OCT 1 0 H#M«JBEIEJftbfcffc,; 

7t?U.x^U> (P E) 4 7 2 1 mgifc 0 8 6 5 2 g-PE/mmol- 

Ti-h 7?S D> ^enfc^Ux^^XSDSRBttaE [?]] (16. lOd 1/gT 
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immmi o) 

^wit-^m [C3] &m^. mmrn 9 tmrnoim^zn -d^&sjpl #ux 

^l/> (PE) £101 mg#fc 0 12 12 g-PE/mmol-Ti -h 

T&D, f 6nfc#Uxf 1/>®SKM [77] «1 0. 6d 

1 1 ) 

^>3 4 0raK 7°o tf 1/>£M#^T 2 3 'J 7 hJ^SAlT8 Ot^t 
#^b7t„ i^Tl?l/>T'M^8 k g/cm 2 ^7^^cfc-5^JPJBEbfco 
^0D?£, TIBA 0.15 mm o \\ 8 <h |W] $1 CD ^ & T 5 ^ tbMWk b 

T*3^fcT IBA 0.1 mmp 1 > if^-fb^^ [CI] 0.0 0 2 mm o 
K TrB 0.0 0 4 mm o 1 £^tT h )VJL >m\fc £ iP x. , *S^£r 8 0t 
K{&ofc££«1^£Pfl&}L/c 0 6 0 ^^^^y-;i/£jB^.Ta^^f?lJ:brcc 
f#6*l7c^U v-^^£7-fe h>/^ (1:1) 1.5'J 

HenfcifI/>-yDti/>^l^li t l4.'2gT?».D, ^-cD7°n 
k°I/>"a-*tt2 3^;U%, [77] ttl3.8dl /g^oL 

(il^J 1 2 ) 

^>2 5 0mK l-yf> 1 5 0ml ^gAbT8 OtST'illfc. M 
ViTX^U>T^JEE^8 k g/c m 2 <£ o lZlJUJ±Vfc e 

Jt(D'&, TIBA 0 . 1 5 mm o K HM#J 8 £ |«1 81 CO # & "C ii $g 
UTiJVifeT I BA 0.0 5 mm o 1 > tSfcit&to [CI] 0.001m 
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mol, TrB 0. 0 0 2mmo 1 h ^X>it5: JO PL, & 8 

b7to #^n7c#u^-^^^y-fe h>/*^y-;v (i : i) m&mmi. 

5 U y h;W£jnAT#'J v-£#fffi£i±. 130tfcT 
1 OI$M«JBEfej*L;fc. 

#e>nfcX^I/> • ^ te, 9. 9 9 gT^ D, ^O^t>^ 

ft 12 1 9. 3^;i/%, ffilSttg [77] ttl 6. 5 d 1 /gT?&o&„ 
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m ^ co 15 m 



i . 



(a) tie— asss (i) TS^n^i^siMt, 

(B-l) m&&mik&® (A) tMjSUT^f $ >ii^^^l75 Hil 

(b-2) m^^mit^m (a) tixj&bT-f -*>tt&Mm-rz>\t&m 



mte, 1 ~ 6 

m^-, m4t7kmm, mm^^m. ^m^^m. ^um^mm, 

tT^Tt)J:< (fit, R 1 tR 5 ifettR 1 tR 6 7^3Ilin l/T^#?l?:f^ 
£;Tl3R 1 ~R 7 ©e>-&<?)H@©S<h, ^c7)@H^^^^^n-5R 1 — R 7 cDe, 
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%<D 1 i^lt^^^tlT^TfeJ; <, R 1 |W]±, R 2 |W}±, R 3 |B]±, R 4 
Xtt, zk&M^* /\oy>gf, ^{b7K^S> iittS, 

^-ir ! bI^oT^tt)j;< , £fcXT^$n£^ifctf>Ste5^c*S'£-bT 

2 . 

MfE (A) M^^JS<b^^I^> iiufE-flM (I) (Ife^T, R 4 ^Aoy 

>jic^> m<t7\<mm, mm^mm, mm^mm, *vm^mm, -r 

3. 

m (B-l) :fc,fctfSl^&JiiflS-&W (A) tS^UT<t>^^Mt§{b^ 

#i (b-2) &cfctm#: (o zt£z>mm~c$>z>m>£(Dit&wm i m&fc\% 

4. 

mmm^^mit^^} (a) iz^^n^m^^mm^ i "Eji^tcv . &£z$ 
m^mm i P#r^^^D©#u >^^m^i oook gj^jt-e&^iii 
^usHfi i mtz^ urn 3 s©i>fn^ i mzmmco^ruy ^ >m%^m 0 
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m m 



SSSil/.k5i:t5fe0T*oT, (A) TIE— (I) T*$n§31 

&&m4t&mt.. (B-i) m&&mi\:&m (a) tsj&LT-r s >#tjggi5# 

&mffl.m<DW£ET\Z, 5 0 <C~ 2 0 0 rcDfi^MJC&^^T^-l/^^ >£M£- 



O, S, Se, -C (R 7 ) R 1 ~R 7 teSWcig — T'^I&oT^Tfe 

n\t, M<Dffim&mfr-rm, x^^mm^, Any^if, 

t'o ) o 




- ( I ) 
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